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FOREWORD 


This  document,  D2-14934-3,  entitled  "WS-133A 
Maintainability  Progress  Report",  Is  submitted  to 
BSD/STL  In  accordance  with  the  requirements 
of  Technical  Directive  62-4488,  "Maintainability 
Requirement  Program,"  dated  28  May  1962. 
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1,0  SCOPE 

This  document  constitutes  The  Boeing  Company's  monthly  status 
report  to  the  Air  Force  on  Maintainability  Activities  pertaining  to 
the  WS-133A  Mlnuteman  Weapon  System.  The  Maintainability 
Program  Is  a  contractual  obligation  of  The  Boeing  Company  under 
CCN  448  of  Contract  Number  AF04(648)-289. 

2.0  PURPOSE 

The  Air  Force  has  requested  that  The  Boeing  Company  develop 
Maintainability  Criteria  and  conduct  a  Maintainability  Program  in 
accordance  with  this  criteria.  This  Is  being  accomplished  In 
accordance  with  the  WS-133A  Maintainability  Program  Plan  (D2-14475) 
based  on  the  requirements  set  forth  In  MIL-M-26512B  as  amended 
by  Technical  Directive  62-4488. 

The  purpose  of  this  document  is  to  report  to  the  appropriate 
Air  Force  agencies  the  progress  achieved  In  execution  of  the 
Maintainability  Plan  and  to  detail  the  work  accomplished  during  the 
reporting;  period. 

3.0  INTRODUCTION 

This  document  Is  the  third  of  the  monthly  reports  that  outline  the 
progress  achieved  by  the  contractor  In  the  WS-133A  Maintainability 
Program.  The  first  rq)ort  covered  the  period  from  18  October  1962 
thru  31  December  1962.  Each  succeeding  report  covers  a  monthly 
period  from  the  first  thru  the  last  day  of  each  month.  This  report 
covers  the  month  of  February,  1963. 

The  Maintainability  Program  Plan  for  the  Mlnuteman  Weapon 
•  System  Is  two-fold;  It  provides  both  a  Design  Review  and  Evaluation 
Plan  and  a  Test  and  Demonstration  Plan.  The  monthly  reports 
contain  status  of  progress  and  problem  areas  encountered  In  each 
of  these  plans. 
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MAINTAINABILITY  REVIEW  AND  EVALUATION 


4.0 


4.1  MAINTAINABILITY  REVIEWS 

4.1.1  Program 

As  part  of  the  Maintainability  (M)  effort  under  CCP-S03  and  the 
WS-133A  Maintainability  Program  Plan  (D2-14475),  specific  figure 
"A"  Items  are  being  reviewed  for  M  and  soldering  In  accordance 
with  criteria  as  ^eclfled  In  6120-7322-DU-RDl.  Major  M 
problem  areas  revealed  by  these  reviews  are  reported  through 
initiation  of  a  Maintainability  Action  Request  (MAR).  Minor  M 
problems  of  the  product  Improvement  type  are  reported  to  the 
Design  Project  through  a  Maintainability  Review  Report  (MRR). 

4.1.2  Figure  *'A”  Items  To  Be  Reviewed 

a.  The  following  figure  "A"  Items  were  selected  by  the  customer 
for  M  review: 

♦  ^ 

1)  1207  Drier,  Air  Compressor; 

2)  1281  Fault  Locator  Set,  AN/GSM-69; 

3)  1288  Battery,  Storage; 

4)  1337  Distribution  Box; 

5)  1338  Console,  Communications  Control; 

6)  1367  Motor/Generator,  PU-521; 

7)  1380  Distribution  Box; 

8)  1385  Distribution  Box; 

9)  1412  Signal  Assembly,  Voice  Reporting; 

10)  1423  Antenna  Group,  AN/GRA- 72; 

11)  1424  Antenna,  AS-1213/GRC-113; 

12)  1425  AiUenna  System,  H,F.,  Receiving  &  Transmitting; 
IS)  1426  Antenna,  H.F.,  Transmitting,  Hardened; 
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4.1.2  (Continued) 


14) 

1607 

Security  and  Alarm  Set; 

15) 

3007 

Test- set,  Explosive  Set  Circuitry; 

16) 

3092 

Test-set,  Programmer  Group; 

W) 

4018 

Adapter  AN/GSM- 61; 

18) 

4043 

Elevator,  Work  Cage; 

19) 

4152 

Test  Equipment;  Electrical  Facility,  Base 
Maintenance; 

20) 

4220 

Test-Set,  Relay; 

21) 

4252 

erV  Set,  AN/GSQ-65; 

22) 

4344 

Fault  Locator,  SCN  Cable; 

23) 

4451 

Controller,  Azlmuth.Drlve; 

24) 

4487 

Command  Signal  Simulator; 

25) 

4489 

Message  Generator; 

26) 

4490 

Simulator  Set,  Electrical  Functions; 

27) 

4491 

Start-Up  Unit; 

28) 

4515 

Static  Frequency  Changer; 

29) 

4523 

Common  Power  Svqjply; 

SO) 

4539 

Test-Set,  VRSA; 

31) 

4601 

Function  Simulator;  H.F./UHF  Radio  ; 

32) 

4632 

Test-Set.  Electric  Power,  LF; 

33) 

4633 

Test-Set,  Electric  Power,  LCF. 

b.  The  Minutes  of  the  Maintainability  Review  Meetings  held  at 
Boeing  on  9  January  1962,  and  at  RCA,  on  16  January  1962  (file 
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4.1.2  (Continued) 


No.  2-6331-0-366,  dated  7  February  1962)  listed  certain  figure 
"A"  Items  which  were  not  reviewed  due  to  non-avallablllty  of 
hardware.  These  Items  are  being  reviewed  on  a  schedule 
compatible  with  equipment  availability. 

c.  CXher  figure  "A"  Items  are  being  reviewed  as  problem  areas 
are  Identified  by  review  of  Field  Service  Reports,  System  Test 
Action  Requests,  Unsatisfactory  Reports,  M  Evaluation/ Observa¬ 
tion  (E/O)  Reports,  and  other  field  reports  prepared  by  Boeing 
organizations. 

4.2  MAINTAINABILITY  ACTION  REQUESTS  (MAR) 

Status  of  all  MAR's  Initiated  to  date  Is  contained  In  the  MAR 

Status  Summary  Chart  (See  Section  6.2). 

4.3  MAINTAINABILITY  REVIEW  REPORTS  (MRR) 

During  the  reporting  period  MRR's  on  the  following  equipments 

were  completed; 

a)  Test  Adapter  Group,  Figure  A  4018; 

b)  L.F.  Start-up  Unit,  Figure  A  4491; 

c)  Programmer  Group  Test  Set,  Figure  A  3092; 

d)  Simulator  Set,  Missile  Launch,  Figure  A  4490; 


The  MRR's  have  been  forwarded  to  the  cognizant  design  group 
for  conslderat  Ion  as  product  Improvement  items.  (See  Maintain¬ 
ability  Review  Status  Summary  Chart  Section  6.1). 
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4.4  FIELD  LIAISON  REPORTS 


Surveillance  of  operational  activities  to  obtain  additional  Maintain¬ 
ability  data  is  being  accomplished  thru  review  of  STAR'S 
(Systems  Test  Action  Requests),  FSR's  (Field  Service  Reports), 
UR'S  (Unsatisfactory  Reports),  and  BIAR's  (Base  Installation 
Action  Requests).,  During  the  reporting  period,  four  (4)  STAR'S, 
four  (4)  FSR's,  and  three  (3)  BIAR's  have  been  reviewed  for 
Maintainability  implications. 

4.4.1  MAINTAINABILITY  SURVEILLANCE 

In  those  cases  where  reviews  indicate  a  maintainability  problem, 
JM  Engineers  are  assigned  to  work  the  solutions  with  design.  If 
the  proposed  solutions  to  problems  reported  thru  the  above  Field 
Liaison  Reports  do  not  satisfy  maintainability  requirements  then 
a  MAR  or  MRR  will  be  initiated  as  appropriate. 
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5.0  MAINTAINABILITY  TEST  AND  DEMONSTRATION 
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5.1  TEST  AND  DEMONSTRATION  PLAN 

a.  Tests  and  performance  already  scheduled  for  other  purposes 
at  the  STP  m  installation,  Vandenberg  Air  Force  Base,  and 
Minuteman  Wing  installation  are  being  utilized  to  provide  as 
many  Maintainability  demonstrations  as  possible.  Maintain¬ 
ability  Engineers  are  participating  in  those  tests  and 
demonstrations  which  have  inherent  Maintainability  significance, 
and  are  documenting  their  observations. 

b.  Items  of  equipment  whose  Maintainability  features  have  a 
major  impact  upon  the  operation  and  maintenance  of  the  We£q>on 
System  have  been  selecte^.  Only  demonstrations  involving 
these  items  are  being  document^,  pending  both  BSD  ^proval 
of  the  equipment  list  and  contractual  coverage  for  any  additional 
tests  considered  necessary  by  the  Customer. 

5.2  TEST  AND  DEMONSTRATION  EQUIPMENT  LIST 

a.  The  "List  of  WS-133A  Equipment  Selected  for  Maintainability 
Demonstrations"  was  transmitted  to  BSD  by  letter  2-5261-2-249, 
dated  December  20,  1962.  This  list  identified  applicable 
maintenance  cq;)erations  which  may  be  observed  during  remaining 
scheduled  test  and  demonstration  activities,  to  provide  Maintain¬ 
ability  demonstrations  of  the  selected  Figure  "A"  equipment 
items.  It  also  identified,  for  each  selected  equipment  item,  those 
maintenance  operations  which  should  be  demonstrated  but  were 
not  at  that  time  known  to  be  included  within  any  scheduled  test 

or  demonstration. 

b.  The  "Demonstration  Requirements  Status  Summary"  (Section  6.3 
of  this  report)  provides  monthly  amplification  and  vq}dating  of 
the  "List  of  >^-133A  Equipment  selected  for  Maintainability 
Demonstrations."  It  contains  a  tabulation  of  the  maintenance 
operations  which  should  be  demonstrated  for  each  selected 
"Figure  A"  equipment  item,  and  identifies  any  scheduled  events 
which  are  known  to  include  these  operations.  It  also  contains 
a  completion  record,  which  provides  completion  dates  and 
observer  report  numbers  for  all  demonstrations  which  have  been 
accon^lished  during  current  and  previous  reporting  periods. 

Maintainability  Engineers  will  continue  to  participate  in  the 
scheduled  demonstration  events  listed  in  the  "Demonstration 
Requirements  Status  Summary,"  pending  further  direction  from 

BSD. 
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5.8  MAINTAINABILITY  EVALUATION/OBSERVATION  (E/0)  REPORTS 

E/0  Reports  are  prepared  for  both  "dynamic"  observations  of 
maintenance  and  "static"  evaluations  of  M  design.  The  Maintainability 
E/O's  provide  the  basis  for  subsequent  corrective  action  on  the 
n^ed  problems,  and  are  submitted  in  this  Progress  Report  as  a 
demonstration  record. 

a)  "Static"  evaluations  are  complete  visual  inspections  made  on  a 
non-interference  basis  whenever  equipment  becomes  conven¬ 
iently  available.  "Dynamic"  observations  are  made  during 
iqppllcable  maintenance  operations  using  actual  equipment.  In 
either  case  the  E/0  Reports  document  the  demonstration 
results. 

b)  Each  completed  E/0  Report  is  evaluated  by  the  Maintainability 
Engineers  adx)  have  Maintainability- review  responsibility  for 
the  specific  "Figure  A"  items  of  equipment  identified  in  the 
report.  When  Maintainability  deficiencies  are  identified  in  the 
E/0,  MAR'S  and/or  MRR's  are  initiated  for  apprcqpriate  action. 

c)  Twelve  E/O  Rqports  were  written  during  the  report  period 
covered  by  this  document.  They  were  prepared  by  the  Maintain¬ 
ability  Engineers  vho  participated  in  the  M  demonstrations. 

The  reports  are  contained  in  Section  6.4 
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6.0 


6.1 


REPORTS 


This  section  contains  status  charts;  copies  of  Maintainability 
Action  Requests  (MAR's),  and  Maintainability  Evaluation/Observa¬ 
tion  (E/0)  Reports. 

MAINTAINABILITY  REVIEW  STATUS  SUMMARY 

The  Maintainability  Review  Status  Chart  contains  an  tq>-to-date 
summary  of  all  Figure  A  equipments  reviewed  In  accordance  with 
the  discussion  contained  In  Section  4.  As  additional  Figure  A  items 
are  reviewed  they  will  be  entered  on  this  chart  with  notations  as 
to  action  taken  and  date  review  is  completed.  This  chart  will  be 
revised  and  reproduced  In  each  succeeding  monthly  status  report. 
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MAINTAINABILITY  REVIEW  STATUS  CHART 
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6.2 


MAR  STA'i'JS  SUMMARY 


The  MAR  -tatus  Chart  contains  up-to-date  list  of  MAR's  Issued 
and  the  current  status  of  each  MAR.  Copies  of  MAR's  will  be 
Included  In  each  monthly  status  report  until  such  time  as  they  are 
considered  closed.  MAR's  requiring  no  further  consideration  by 
either  the  originating  englneeer  or  the  organization  responsible  for 
corrective  action  will  be  closed.  This  status  Is  assign^  by  the 
MAR  originator  only  when  one  of  the  following  has  been  achieved: 

a)  An  authorized  hardware,  procedure,  specification  or  other 
corrective  action  has  been  found  to  satisfy  the  MAR  problem; 

b)  The  organization  responsible  for  action  rejects  the  request  for 
corrective  action  and  the  MAR  originator  concurs  with  reasons 
given  for  the  rejection; 

c)  The  MAR  originator  considers  that  the  MAR  requires  no  further 
action  because  of  related  actions  taken,  events  occurring,  or 
status  changing  after  Initiation  of  the  MAR. 

6.2.1  MAR  #2-7724-Al  Is  "closed"  out  for  the  following  reasons: 

1)  The  MAR  reply  from  the  equipment  manager  Indicates  that 

the  M  problem  has  been  solved.  PRR  #11602  has  been  approved 
by  the  Change  Board. 

2)  The  PRR  eliminates  the  cable  between  the  NCU  and  the  NCU 
Test  Set.  A  shorting  plug,  which  attaches  to  the  NCU  connector, 
replaces  the  cable  which  was  giving  all  the  trouble. 

6.2.2  MAR  #  3-1282-Al  Is  "closed"  out  for  the  following  reasons: 

1)  The  "fix"  for  the  battery  shock  mounts  as  recommended  In  this 
MAR  Is  Identical  to  a  fix  previously  recommended  In  ECP-391 
and  FCR187,  which  were  subsequently  cancelled. 

2)  In  view  of  the  above,  Boeing  considers  this  MAR  closed  unless 
further  direction  Is  received  from  BSD  to  resubmit  the  ECP. 
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MAR  STATUS  CHART 
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*1CAR  copies  immediately  follow  this  chart. 
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A«ro-Spoe«  OlvUlon  ACTION: 

StatfU  WoshlnQton  ORGAN. 

MAINTAINABILITY  GROUP 


PAGE: 


1  Of  3 


MAR  No. 


DATE: 


Organization  2*5261-30 
Moil  Stop  50-66 
ToUphono  JU6-6263 


DATE  REPLY  DUE: 


Sletamant  of  Problam: 

Failure  of  the  connector/cable  on  the  NCIj^ero  Alignment  Test  Set,  which  is 
returned  to  Boeing  Seattle  for  repair,  is  meeting  Plant  77  capability  for  main 
tenance  of  the  NCU. 


fecting  Plant  77  capability  for  main- 


Faetors  of  Problem: 


The  connector  adiich  mates  with  the  NCU  is  "molded"  to  the  cable  which 
connects  the  NCU  to  the  test  set  and  proper  facilities  to  do  this  molding 
are  not  available  at  Plant  77. 

^ares  Provisioning,  organization  2-5274,  can  not  authorize  an  entire 
l}^e  A  as  a  spare. 

The  cable  is  not  provided  as  a  ^are;  Drawing  #  25-26801  calls  out  separ¬ 
ate  con^mnents  to  make  up  this  cable. 

Six  of  these  flgiire  A  items  have  been  sent  from  Plant  77  to  Boeing  for 
repair.  One  unit  has  been  returned  to  Plant  77  alter  75  days  tum-around 
time  and  the  others  are  still  at  Boeing  alter  25  days. 

The  test  sets  have  a  high  usage  factor.  BIAR- Plant  77-130T,  December  12, 
1962,  states  "connectors  become  damaged  thru  constant  normal  usage." 


Discussion; 


The  connector  mates  with  a  connector  on  the  NCU  and.  If  a  damaged  test  set 
connector  is  tised,  resultant  damage  to  the  NCU  connector  requires  that  the 
NCU  be  returned  to  Autonetics  for  r^air.  Plant  77  has  been  unable  to  mold 
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Diseu8slon(Cont  tnued) 

or  pot  the  connector  to  the  cable.  This  molding  is  required  because  test  set 
is  used  in  a  hazardous  area. 

The  current  high  failure  rate  for  this  test  set  plus  the  lengthy  turn-around 
time  requires  that  a  change  be  made  in  the  present  repair  concept  or  that 
the  quantity  authorized  at  Plant  77  be  increased  for  this  figure  A. 

NOTE:  Since  the  cost  of  this  figure  A  is  only  $^790,  increased  authorization 
for  this  item  at  Plant  77  can  be  provided  at  a  relative  low  cost;  therefore  a 
cost  study  will  not  be  made.  The  problem  here  is  not  costs  but  that  a  main¬ 
tenance  bottleneck  is  to  be  prevented. 

Recommendation: 

Redesign  of  the  connector/cable  to  make  it  r^laceable  at  Plant  77. 


\ 


Note:  - 

This  is  a  preliminary  cost  study  to  assertain  if  the  M  proposal  will  result  in  a 
savings  to  the  customer.  Values  used  are  gross  fig^es  and  do  not  constitute 
official  Boeing  cost  estimates.  Their  use  is  limited  to  planning  purposes  and  trade 
studies  for  this  M  proposal. 

\ 
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MAINTAINABILITY  ACTION  REQUEST 

WS-133  WEAPON  SYSTEM 


Th«  Bo«lng  Coirixiny 
A«ro-Spae«  Dl>  tion 
Stotll*  Wotlilngton 

MAINTAINABILITY  GROUP 


Oiganlzotlon  2** 5261 -30 
Moll  Slop  50-66 
Telephono  JU6-6263 


ROUTING 


M.S. 

CCi 


AN. 

■HfeD  Pnwftr  Unit _ 

.52-26 

-K. 

52-96 

Koenig 

52-91 

JL. 

M.  Barker 

50-66 

JL 

A-  Cole _ 

■4a-.B6 

K/1 


PAOti  1  ol  2 


M  A  R  No.  3-1282-AI.  Rev 

DATE.-  February  14. 1963 

( December  5, 1962p 
DATE  REPLY  DUEi 


FIGURE  A  NO.  ■  .  1282 


SYSTEM  Electrical 


SUBSYSTEM  Storage  Battery 


Sion 

1 


Statement  of  Problem: 


Difficulty  Is  belnS«e:qperlenced  In  installing  Laimch  Facility  battery  shock 
mounts  at  cgieratlonal  sites. 


References: 

(a)  Parson  Drawing  SK-161 

(b)  FSR  No  MAFB  341  SMW-53F 
(e)  BSD  Drawing  SK-162 

Field  Service  Report  received  from  Malmstrom  Air  Force  Base  (reference  b) 
reports  considerable  difficulty  In  installing  Launcher  battery  shock  mounts. 
This  same  difficulty  can  be  expected  whenever  batteries  must  be  moved  or 
rq;>laced  during  the  life  of  the  weapon  system. 


Investigation  and  review  of  an  alternate  mount  such  as  that  r^resented  by  BSD 
drawing  SK-162  (reference  c)  indicates  elimination  of  the  installation  and 
maintenance  problem.  Cost  studies  show  that  due  to  simplicity  of  design,  an 
overall  savings  of  approximately  1^655,220  can  be  realized.  This  savings  is 
based  upon  effectivity  at  Wing  in.  As  the  savings  Is  approximately  ^625  per 
Launch  Facility,  It  is  recotamended  that  this  change  be  effected  as  soon  as 
possible. 


Recommend  ECP  be  processed  to  change  shock  mounts  to  ones  similar  to  BSD 
drawing  8K-162  (reference  c). 


Minuteman  Finance 
J.  Nlederkrome 

Minuteman  Systen^imlysis  ^ 

-E.  B.  Grobe  JT^yO, 

M  EngliMfU^ 

R7  L.  Steams 

Approved 

J.  S./AlCEa 

icheran 

Approvod  by:  ' 
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COST  EPrSCTZVENESS  SUMMARY 


Page  2  of  2 


3>1282-A1,  Revision  1 

VEAPOM  SYSTEM  EUMLl  3 
Klsell* 

Launeh  Contril  P«eillt]r 

Launoh  raoillix 

QGE 

___  MOB 
_  RPIB 


TASKS  AHD  PUNCTIONS 
£CP  Proocsaing  (or  HiR) 

Rosoaroh  and  doTolopoant 

Retrofit  and  TCTO 

Speolal  ehango-rotrofit  oqulpnent 

Public atlone  and  drawings 

Figure  A«  forms  B|  C«  C>1  ohangoa 

Manufacturing  ohangoa 

Kardvara  ohangas 

Mandatoi7«  "maka-work"  ohangaa 

Customer  dlreotad 

Booing  Initiated  ' 


lOOISriO  8UPPCBT 

Kalntenanoa  loading  6  timo  lines 
Manhours  and  personnel  requirements 
Crew>vehlola  hours  and  trlpti 
"On-alt  a”  va  SMSB  vs  Depot  repair 
Spares 

Teat  and  malntatanoa  oqulpmsnt 
Training 
Transportation 
Supply  fttnotions 

ORRATIONAL  FACTORS 

Downtime  or  avallabllitF 

_  Rallablllty 

Standardization  &  Interchangeability 
Oompatlbility  (PAS*  k^SL,  radio  nets, 
power,  CFE,  test  equipracnti  eto.) 
Zntarfaoea  and  secondary  faults 
Schedule  Impaot 
.  Safety  and  hazards 

Human  footer  a  (MIL-STD-8Q3) 


CX3ST  SUMMARY 

Cost_  Savings 

R&D  ,  Si'50,000 

Publications  &  Drawings  5,000 

Form  C  2,000 

Cost  of  modifying  batteries  j^l7.00/unlt 
12  unlts/LF,  .150  LF/wing  &  7  wings 
(Wings  in  through  DO  . 

Total  cost  of  battery  change  ^17X12X150X7  214,200 

Old  shock  mount  gi^lSOO  for  materlal/unlt 
240  manhours  for  manufacture. 

New  shock  mount  gJ'lSOO  for  materlal/unlt 

184  manhours  (56  less  manhours)  $'l0.00/hr. 

150  LF/wlng  &  7  wings 

56X  1^10X13X150X7  =  Manufacturing  savings  .  y»oo»000 

Savings  of  2  manhours  per  unit  on  Installation 
at  jn2.40Ar. 

^,40X2X13X150X7  «  .  338.420 

Totals  sr-271,200  £f'926,420 


Net  Savings 


$(655,220 


ote: 


This  Is  a  preliminary  cost  study  to  assertaln  If  the  M  proposal  will  result  In  a  sa.vln^ 
to  the  customer.  Values  used  are  gross  figures  and  do  not  constltirte  offlcl^  Boeing  Cost 
estimates.  Their  use  Is  llmtted  to  planning  purposes  and  trade  studies  for  this  M 
proposal.  .  • 
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6.3  DEMONSTRATION  REQUIREMENTS  STATUS  SUMMARY 

The  following  Demonstr^lon  Requirements  Status  Summary 
contains  an  up-to-date  summary  of  scheduled  maintainability 
demonstration  events  for  each  selected  "Figure  A"  equipment 
Item,  Including  completion  dates  and  E/O  Report  numbers  for 
those  demonstrations  which  have  occurred  during  the  current 
and  previous  rQ)orting  periods.  The  Summary  also  lists  those 
maintenance  q;>erations  which  should  be  demonstrated  but  are 
currently  "unscheduled." 


c 


6.3  DEMONSTRATION  REQUIREMENTS  STATUS  SUMMARY 

The  following  Demonstration  Requirements  Status  Summary 
contains  an  up-to-date  summary  of  scheduled  maintainability 
demonstration  events  for  each  selected  "Figure  A"  equipment 
item,  including  completion  dates  and  E/0  R^ort  numbers  for 
those  demonstrations  which  have  occurred  during  the  current 
and  previous  reporting  periods.  The  Summary  also  lists  those 
maintenance  cperations  which  should  be  demonstrated  but  are 
currently  "unscheduled." 


COMPLETION  RECOEO 


(Part  Mo.  .S4|  VcrUicalioa;  T.O.  3IX3-U-«-Z, 
I  T-UA.  T-IJ 


iMCf 


OEMONSTIATION  (EQUIIEMCNTS  STATUS  SUMttTARY 


2-SXA-C-3I  IPACE  M 


IfACC  30 


COMPIEIION  RECOUI 


IrACE  32 


COMnCTION  RECORD 


0T-252  Oraw«r  I  Verification}  T.O.  3lXR-3t-3.Z, 
1 19-10  mru  ri«.  19-fr 


OCMONSTtATiON  ft£QUlft£M€NTS  STATUS  SUMMARY 


^ACe  34 


COMPLETION  RECORD 


I^ACC  35 


COMPtCTION  KECOW 


wyiV4y|No.  DE-M93.i- 


COMPlETtON.  RCCOU) 


lOV^I _ _  icoosrsr 


OCMONSTRAtlON  ftCQUlREMCNTS  STATUS  SUMMAtY 


DCMONSTIATION  REQUIIICMENTS  STATUS  SUMMAtY 


'OIMONSTIATION  IIQUIftCMiNTS  STATUS  SUMMAIY 


Fi«ld*  Level  Fault  isolation  I  UHSCHFDULFO 


Vollm«t«r  Calibration  I  Uh’SCHFOULfD 


PCMONSTIATION  RCQUIRCMCNTS  STATUS  SUMMARY 


*  IMGC  43 


DfMONSTtATION  RiciuittMtNTS  STATUS  SUMMAIY 


OIMONSTIATION  lEQUItEMCNTS  STATUS  SUMMAIY 


R«f.  Volute  I  UNSCHFDULFD 


COMfiniON  MCOtD 


*  IMGE 


OtMONSTtATION  REQUKEMfMTS  STA1US  SUMMARY 


'  .  nz-i49?4- 

2-SX0  C  3I  Jw« 


OfMONSTIATION  REQUIlfMfNTS  STATUS  SUMMAIY 


Xmtr. )  I  T-ITlhru/U.  lO-T 


OIMONSTRATION  KEQUIRCMCNTS  STATUS  SUMMARY 


Test  Sec  T5-I«2S|  4-64,  ftg,  4-27,  4-ZS,  4>I5 


OlMONSTtATlON  KQUItEMENTS  STATUS  SUMMARY 


T-5TW  t-3t 


OCMONSTftATION  lEQUIftEMCNTS  StATUS  SUMMAIY 


•r  U«it  Co^  I  YmriiUmti^mi  T.  O.  31X2.42.4.1 


OeMONSTIATlON  tCQUit6M€NT$  STATUS  SUMMAIY 


D2.H9  54- 


OEMONST«ATION  KEOUKEMCNTS  STATUS  SUMMAIY 


OfMONSTtATION  (EQUItEMENTS  STATUS  SUMMAIY 


DfMONSTtATION  (CQUIREMENTS  STATUS  SUMMARY 


6.4  CURRENl  EVALUATIpN/OBSERVATION  (E/O)  REPORTS 

The  follow  tng  pages  contain  the  twelve  E/O  Reports  completed 
during  the  period  covered  by  this  document.  The  reports  are 
arranged  In  numerical  order,  by  report  number. 

Each  E/O  Report  consists  of  a  M  Checklist  and  a  supplementary 
rating  analysis.  The  checklist  contains  numerical  ratings  for  all 
major  Maintainability  features  observed  and  evaluated  during  the 
Indicated  demonstration  event.  The  supplementary  rating  analysis 
accompanying  the  checklist  both  substantiates  the  numerical 
ratings  and  provides  constructive  reconunendations.  The  recommend¬ 
ations  propose  ^eciflc  Improvements  to  be  made  In  order  to  attain 
"Good"  Malntaln^^lty. 
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XAUITAXIUBZLirX  IVALUATION/SSSBSSBB  nOPCBT 


aeeera  ho.  Date 

Treked  hr  A.  H.  Smith 

pare  i  or  « 

H/l  d207-l  Bhone  866-3761 

1 

Fiaure  A  Mo.  Nomen  Start  Up  Unit,  Uuneh  Facility  0A-3966/aSM^2 

Owe.  Me.  25-33549-1 

Serial  Mo.  3 

Obaerved  Event  Evaluation  Location  Vmfb 

Date  2-27-63 

Tltl«  or  D««oriptlM\. 
T.O*  Pro««dur«t _ 


Static  Evaluation 


KAmAUttBILlTX  CHECKLIST 


1 

Fault  laolation 

■ 

u 

Linaa  and  Cablea 

II 

m 

Standard laation 

HI 

TT 

Faatenera 

n 

m 

Interohangeability 

n 

iT 

Covera^  Caaea»  Shialda 

3 

m 

Paokaglngf  Mounting 

it" 

Diapoaable  Modulea 

N/O 

rg 

Aoceseibility 

' 

B 

IT 

Teat  Equipment 

N/A 

m 

Work  Space 

If/A 

iT 

Servioingf  Handling^  Equip. 

M/A 

m 

Teeting,  Servioing 

M/E 

Toola 

B 

m 

Dieplaya 

B 

H" 

Flatforuf  Standaf  Shelter  a 

H/A 

B 

Handlea 

B 

W 

Technical  Order 

HA 

10 

Labale^  Marking 

23 

Figure  A 

HA 

21 

Controla 

B 

iT 

Fona  B/C 

NA 

12 

Work  Aida 

NA 

25 

SpeoiTlcationa 

HA 

13 

Cenneetoraf  Connectiona 

B 

1 

Feraonnel  Requirementa 

ma 

CHlCn.TST  RATINGS 


k  ,  Good  Ibiiaiainabllltjr  R/A  Not  Applicable 

3  SAtlefaetory  NaintainabllitT  N/O  Mo  ObaexYation  Poeelble 

2  ItaMilefoot^  KalnUlmbility '  U/t  Mot  Evaluated 

'  f  Foot  Nalntalnability 

Rating  anal/eea  are  provided. on  aueoeedlng  pageOf  for  all  ehecklist  iiwaa  rated  3  or  lower. 
% 
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.  *  ;  Pa««S8. 


■•port  Mo. 


into  t  9t  Z 


t  • 

Xtoa  k,  a.  Tho  lablo  otowofo  Oablo-rotalalag  lid  lo  fllaojr  and  bowo  eutvardoi 
thin  eansoa  tho  throo  faatOBora  Co  diaoBgagOt  aaklag  It  iapoaaiblo 
to  ..’aotoa  tho  lid  dowa. 

BoooaBoadatioo. 

Iho  lid  ohottld  bo  rlbbod  or  flaagod  to  otiffoa  it.  and  tho  faatoaoro 
' oheald  bo  Bouatod  oao  alxtooath  of  aa  laeh  eloaor  to  tho  odgo  of  tho 
lid. 

b.  Iho  eablo  rotalnlag  lid  dooa  not  held  itsalf  open  bat  oust  bo  hold 
up  with  oao  haad  whllo  woridag  aaoagat  tho  eabloo. 

Boooaaoadatloa. 

I 

aoctioa  of  tho  lid  ohoald  bo  roaorod  froa  oaeh  eomor  oa  tho 
hlagod  oldo.  Ihia  woald  proroat  tho  lid  froa  stoppiag  agalaat  tho 
-  ourrod  oeraor  of  tho  eaao  aad  would  allow  tho  lid  to  fall  baek  far 
oaoogh  to  roaaia  opoa. 

Xtoa  10.  Ihroo  sparo . fhaoo  aouatod  la  tho  eablo  storago  box  aro  aot  laboUod. 

Zt  la  aooooaazy  to  roaoro  and  Inapoet  oaeh  oao  to  find  tho  eerroet 
radag. 

_  Bocoaaoadatlon.  ■ 

k  labol  idoatlfplag  faao  ratlaga  ahould  bo  afflxod  adjaeoat  to  oaeh 
aparo  fuse  holdor. 

Xtoa  15.  tho  ovor-«ontor  fastoaora  holding  tho  bottoa  of  tho  atart-up  unit' 
caao  fall  ahut  If  an  attoapt  la  aado  to  roaoro  tho  unit  la  tho  up»  ‘ 
rlchb  posltloa. 

Boooaaondatlon. 

Tho  bottoa  lid  faatonora  ahould  bo  tumod  around  ao  that  Chop  fall 
opoa  whoa  diaoagagt.d.  or  altomatirolp  thop  ahould  bo  of  a  aprung 
warlotp  that  would  hold  Itaolf  opoa. 

Xtoa  16.  Oao  eonaootor  haa  a  looao  plaatle  duat  eap,  while  all  othora  hare 
eaptlTo  eapa. 

•  loooaaoadatloa. 

A  oaptiTO  duat  oap  ahould  bo  prerldod  for  J  4  of  tho  atart-up  aaaoablp 
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KAIMTAXIUBXLIR  SVALIUTZOM/( 


UPOST 


•port  Mo. 

P-«parod  hr  Al«>x:iiidPi 


-29127 


Flcuro  A  No.. 
Dwf.  Ho. 
Oboonrod  Xvoi 


Titlo  or  Dooorlpti 
T.Ot  Proooduroa 


>r  »gramm€ 


25-291^ 


Testing 


>-31486 


jSarial  Mo. 


MUMTAINABZLm  CHECKLIST 


1  I  Fault  Isolation 


Standardisation 


Zntorehangoabilitp 


Faekagingf  Mounting 


5  I  Aoooaaibilitj 


Work  Spaoo 


Tostingi  Sonrioing 


Displays 


Handlss 


10  I  LabolSf  Marking 


11  I  Controls 


12  Work  Aids 


ConneotorSf  Conneetions 


14  Linas  and  Cablas 


15  I  Fastanars 


16  I  CovarSf  CasaSf  Shialds 


17  I  Disposable  Kodulas 


3  I  IS  I  Tast  Equipnsnt 


19  I  Sarriolngf  Handling^  Equip. 


20  Tools 


21  I  PlatfonSf  Stands*  Shaltars 


22  i  Tsohnieal  Ordar 


23  I  Figura  A 


24  I  Fon  B/C  Form  C  only 


25  I  Spaolfieatlons 


Parsonnsl  Raquireinants 


CHECKLIST  MATINGS 


Good  Kaintainability 
Satisfaotoiy  Maintainability 
Onsatlsfaotoiy  Maintainability 
Foot  Maintainability 


Mot  Applioabla 
No  Observation  Possibla 
Mot  Evaluated 


Matins  analyses  are  provided  on  suocaadli^  pss***  ohaeklist  ItMas  rated  3  or  lo^« 

D2-14984-3 
Pare  60  ‘ 


Page  2 


k 


Rating  Analyses  for  Test  Set,  Programmer  Groiq;),  AN/GSM-57 


Item  I  •  Fault  Isolation 

•  Fault  Isolation  to  a  replaceable  ci.mponent  is  an  unduly  complicated  task. 

The  self-test  provision  of  AN/GSM-S7  provides  a  GO-NOGO  indication. 

If  a  NO-GO  is  indicated  the  Test  Set  must  be  checked  by  use  of  the  AN/GJM- 
15  Test  Center  and  AN/GSM- 61  Test  Adapter  Groiqp.  This  does  not  insure 
the  fault  will  be  located  since  it  m?.y  be  in  the  power  circuitry  necessitating 
use  of  the  AN/GSM-82(V)  Test  Equipment.  After  the  fault  has  been  corrected, 
a  self-test  will  be  run  to  determine  whether  or  not  a  GO  condition  now  exists. 
Therefore  it  is  conceivable  that  four  or  more  tests  will  run  before  the  Test 
Set  is  returned  to  an  operational  status. 

Recommendation: 


Investigate  the  possibility  of  using  a  break-out  box  in  conjunction  with 
Standard  Test  Equipment,  self-test  provision  of  the  AN/GSM- 57,  and  the 
AN/GSM- 82(V)  Test  Equipment.  This  type  of  test  setiq)  would  shorten  trouble¬ 
shooting  and  checkout  by  eliminating  the  need  for  converting  from  one  test 
situation  to  another. 

Item  4  -  Packaging,  Mounting 

0 

A.  The  suitcases  and  their  feet  will  not  withstand  normal  organizational' '  - 
usage. 

Recommendation: 


Zero  Modular  Packaging  per  catalog  E59  or  equivalent  would  provide  the 
rugged  test  equipment  suitcase  needed  for  organizational  usage. 

B«  The  vqpper  chassis  of  the  Fault  Locator,  25-29127-5,  is  mounted  on  the 
lower  chassis.  Mounting  alignment  is  such  that  the  corner  hex  head  screws 
are  too  close  to  the  case  (four  places). 

Recommendat  ion; 

bltiate  an  ADCN  to  correct  the  out  of  tolerance  condition. 


1 
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Item  6  -  Accessibility 

r  Accessibility  Is  limited  for  the  connection  of  the  AN/GSM- 57  to  the 

Programmer  Group  at  the  Launch  Facility,  Nine  cables  have  to  be  connected 
at  the  top  rear  of  the  Programmer  Group  which  necessitates  use  of  a  step- 
ladder. 

Recommendation; 

* 

bivestlgate  packaging  the  Programmer  Groiq>  in  the  type  of  equipment  rack 
which  Is  used  at  the  Launch  Control  Facility.  This  type  of  rack  would  allow 
more  work  space  and  would  facilitate  faster  test  setup. 

Item  7  -  Testing,  Servicing 

The  test  program  for  the  AN/GSM- 57  consists  of  punched  program  cards. 
There  Is  no  Instruction  on  or  near  tlie  card  reader  stating  which  way  the 
Programmer  card  should  be  Inserted.  Instructions  are  In  T.O.  21-SM80A-2-S 

Recommendation: 


Provide  an  Instruction  placard  or  the  outline  of  a  program  card  on  the  card 
reader  to  eliminate  any  doUbt  as  to  which  way  the  card  should  be  placed. 

.^em  10  -  Labels,  Marking 

A.  The  cable  carrying  case  weighs  128  pounds  with  all  cables.  The  eighteen 
cable  compartments  are  unmarked  as  to  which  cable  It  Is  for,  allowing 

the  technician  to  place  each  cable  where  he  wants  to. 

Recommendation; 

Mark  the  weight  of  the  carrying  case,  ref.  MIL-STD-803  section  10.4.3.1 
Mark  each  cable  compartment  for  a  particular  cable.  This  wUl  Insure  all 
cables  are  accounted  for  when  the  maintenance  crew  leaves  the  LF  and 
will  maintain  the  weight  distribution  of  the  cables  In  the  proper  manner.  See 
Attachment  A. 

B.  Test  settq;>s  could  be  made  quicker  If  a  placard  were  provided  in  the  top 
cover  of  the  Fault  Locator  (cable  hook-up  placard  for  Programmer  Groiq) 
checkout)  and  the  Distribution  Box  (cable  hook-up  placard  lor  self-test). 

Recommendation; 

Provide  a  ctd>le'  hook-up  placard  In  the  Fault  Locator  and  the  Distribution 
Box  suitcases.  See  attachment  B. 
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Item  12  •  Work  Aids 

See  discussion  presented  In  Items  7  and  10. 

Item  IS  -  Connectors,  Connections 

The  multitude  of  connections  for  self-test  and  fault  Isolation  Is  discussed 
in  Item  1.  Item  5  covers  the  accessibility  aspect  of  making  the  test 
connections. 

9 

Item  18  -  Test  Equipment 

The  AN/GJM-15  Test  Center  and  AN/GSM-61  Test  AdaptJII^Group  are  used 
to  troubleshoot  the  AN/GSM- 57  Test  Set. 

Recommendation: 


Investigate  the  possibility  of  using  Standard  Test  Equipment  and  the  AN/GShf- 
82(V)  Test  Equipment  only.  Use  Standard  Test  Equipment  for  troubleshooting 
and  maintenance  ^enever  possible.  See  MIL-M-26512B  (USAF). 

Rem  22  -  Technical  Order 

See  Attachment  C. 

item  23  -  Figure  A  v  ' 

Figure  A  Technical  Requirements  section  should  have  a  maintainability 
and  operability  paragraph. 

Recommendation; 

Conform  with  Instructions  In  AFBSD  Exhibit  61-56. 

Rem  24  -  Form  B/C 

.  Form  C  analysis  needs  revision  as  to  personnel  requirements  particularly 
in  the  callout  of  clock  hours  to  complete  certain  tasks. 

Recommendation; 

Revise  Form  C's  as  more  accurate  time  lines  become  available.  Areas  to 
be  improved  are  test  setup,  test  accomplishment,  and  return  to  prior 
eonfi^atlon  times. 

Rem  25  -  l^eciflcatlons 

Model  Q>eclficatlon,  Test  Set,  Programmer  Grovq)  (S-133-121-S-U10),  Boeing 
Document  D2-0140,  has  no  reference  to  maintainability. 
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Item  25  -  (Continued) 


Page  5 


Recommendation: 

Conform  to  MIL-M-26512B  (USAF)  section  3.2.6. 
ftem  26  -  Personnel  Requirements 
See  Item  24. 
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Ari’ACHMENT  C 


COORDINATION  SHEET 

TO  E.  Fltzharrls  2-5252  39-90 

B.  R.  Johnson  2-5252  39-90 

GROUP  INDEX  Mlnuteman  Maintainability  Engineering  Group  DATE  p£B  1  4  19S3 

SUBJEa  ''  *  T.O.'s:  21-SM80A-2-3,  21-SM80A-8-l,'and  MODEL  WS-133A 

33D9-111-3-1 

o  Refej.'c'nce:  Coordination  Sheet  No.  MEG-3-11,  dated  1/22/63. 


A  Maintainability  study  is  presently  in  progress  on  Figure  A  number  3092, 
Programmer  Group  Test  Set,  AN/GSM- 57,  57 A.  The  subject  T.O.'s  are  being  used 
in  conjunction  with  this  study.  Maintei^ce  information  on  the  Programmer  Group 
Test  Set  can  be  Improved  by  incorpora^n  of  the  following  recommendations: 

1.  At  present  T.O.  33D9-111-3-1  has  no  detailed  instructions  for  performance 
of  Self-Test.  Section  5-25  is  listed  as  not  available.  / 

Recommendation: 

Insure  that  section  5-25  of  T.O.  33D9-111-3-1  is  consistent  with  sections  ; 

.  2-54  thru  2-56  of  T.O.  21-SM80A-2-3.  The  only  difference  should  be  the. 
fact  that  T.O.  33D9-111-3-1  will  be  for  the  SMSA  and  T.O.  21-SM80A-2-3 
will  be  for  the  LF.  Incorporate  the  suggestions  contained  in  Coordination 
Sheet  MEG-3-11  in  the  Self-Test  procedure. 

.  2.  The  Index  of  Punched  Program  Cards  contained  in  each  of  the  subject 
..  T.O.’s  is  not  consistent.  Figure  2-2,  page  2-7,  of  T.O.  21-SM80A-8-1 
differs  from  Figure  2-34A,  page  2-74^  of  T.O.  21-SM80A-2-3  which 
differs  from  section  1-12,  page  1-4,  of  T.O.  33D9-111-3-1.  Each  of  these 
figures  should  list  the  same  items  and  information. 

Recommendation: 

Use  the  same  Index  of  Punch  Program  Cards  for  the  AN/GSM- 57,  57A 
in  all  three  T.O.'s.  Insure  that  the  punched  card  information  is  accurate. 
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Obaorved  Evont  Loe&txon  Data  2-5-63 

Tltl.  or  Doflcrlptlon  Evaluation _ 

T.O.  Prooedurea  21-SM80A-2-3  Para.  2-33 _ 


MAINTAINABILITY  CHECKLIST 


1 

Fault  Isolation 

■ 

14 

Lines  and  Cables 

n 

HI 

Standardization 

B 

15 

Fasteners 

3 

Interchangeability 

D 

16 

Covers,  Cases,  Shields 

3 

4 

Packaging,  Kountir- 

2 

17 

Disposable  Modules 

fl 

5 

Accessibility 

B 

18 

Test  Equipment 

N/E 

6 

Work  Space 

B 

19 

Servicing,  Handling,  Equip. 

N/A 

7 

Testing,  Servicing 

B 

20 

Tools  V 

m 

6 

Displays 

B 

21 

Platforms,  Stands,  Shelters 

N/A 

■1 

Handles 

B 

22 

Technical  Order 

3 

10 

Labels,  Marking 

23 

Figure  A 

N/E 

U 

Controls 

m 

24 

Form  B/C 

N/E 

12 

Work  Aids 

N/A 

25 

Specifications 

N/E 

13 

Connectors,  Connections 

1 

26 

Personnel  Requirements 

3 

CHECKLIST  RATINGS 


k  Good  Kaint«inablllt7  N/A  Not  Applicable 

3  Satisfactory  Maintainability  N/O  Mo  Observation  Possible 

(  ,  2  Unsatisfactory  Maintainability  K/E  Not  Evaluated 

I  Poor  Malntainjd)lllty 

Ratine  analyses  are'  provided  on  succeeding  pages,  for  all  checklist  it^^-ns  rated  3  or  lower. 
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Report  No.  E0-40i;  t 


Past  2  or  3 


{ 


( 


Itea  1.  .1  c®n®ral,  this  test-set  is  of  sosewhat  superior  detailed  design  from 

.1  Maintainability  viewpoint,  however,  according  to  the  using  group  at 
it  has  never  been  made  to  function.  Whether  this  is  due  to  gen¬ 
erally  poor  reliability  or  to  some  undiscovered  incompatibility  is  not 
clear  as  yet.  It  is  quite  certain  that,  in  its  present  form,  it  re¬ 
presents  a  serious  Maintainability  pi^blem  since  it  would  obviously 
lead  to  difficulties  due  to  its  inability  to  perform  its  test  function. 

More  specific  information  will  be  available  when  an  opportunity  occurs 
to  witness  dynamic .use  of  the  item. 

Item  4,  Cases  3  and  4  of  the  test-set  are  similar  to  each  other,  containing  a 
program-board  compartment  in  the  bottom  of  the  case,  with  a  cable- 
stowage  space  above. 

It  was  observed  that  an  effort  has  been  made  to  provide  adequate  cable- 
stowage  capabilities,  but  the  result  is  not  quite  successful.  The  usual 
suit-case  tester  problem  exists,  namely  getting  the  cables  into  their 
allotted  space  and  getting  the  lid  closed  on  them  in  a  reasonable  time. 

One  cable  in  case  3  showed  a  number  of  small  but  deep  cuts  in  its  insu¬ 
lation,  and  inspection  of  the  lid  revealed  a  possible  explanation;  the 
pressure-venting  device  protrudes  inwards  and  may  have  caused  the  damage 
during  lid-closure. 

The  cables  are  stored  in  a  special  tray  which  is  secured  to  the  top  of 
the  program-board  compartment  by  15  slotted  quick-release  fasteners. 

The  ends  of  some  of  the  cables  are  placed  in  a  recess  at  one  end  of  the 
case,  down  beside  the  program  board  compartment.  If  it  is  required  to 
gain  access  to  the  program-boards,  it  is  necessary  to  unwind  and  remove 
all  the  cables,  undo  the  15  fasteners,  and  remove  the  cable-tray. 

Tae  connector  arrestors  in  the  center  of  the  tray  are  so  designed  that 
each  cable  must  be  stored  in  its  proper  location  and  in  a  complicated 
sequence  which  is  printed  on  a  label  on  one  of  the  arrestor  lids.  The 
arrestor  lids  are  hinged  flaps  with  a  quick-release  fastener  at  the 
open  end;  the  hinges  are  flimsy  and  it  seems  likely  that  they  will  fail 
in  use. 

Seeocmendation : 

a.  The  cable  tray  should  be  redesigned  so  that  it  may  be  removed 
without  disturbing  the  cables. 

b.  The  15  fasteners  should  be  replaced  by  a  small  number  of  fasteners 
which  are  accessible  without  the  need  to  remove  the  cables. 

e.  The  connector-arrestor  flaps  should  be  provided  with  more  robust 

hinges. 

Itea  10.  a.  No  wel^t  labels  were  found  on  the  cases  of  the  test-set.  The 

eases  are  all  too  heavy  for  one  man  lift,  but  the  two  handles  on  the 
ends  of  the  ease  night  invite  an  attem]>t  to  lift  the  ease  resulting 
in  probable  danoge  to  the  individual  or  the  equipment. 

Becoaneadatiob ! 

Vei^t  labels  specifying  two-nan  lift  should  be  affixed  to  the 

cases. 
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b.  "le  equipment  Identification  label  for  eane  3  was  mounted  inaide 
the  \i&ll  of  the  eable-tray. 

Seooiiifflendation : 

The  label  ahould  be  moved  to  the  outaido  of  the  oable-tray  where 
it  ia  not  obscured  by  the  cables. 

e*  The  test  cables  are  identified  only  by  drawing  cumber. 

Becoomendation : 

The  cables  should  bear  identification  labels  of  the  type  which  are 
common  in  other  test-sets.  These  labels  show  the  cable  desig¬ 
nation,  tlio  rc-ccptaclcs  with  which  the  connectors  mate,  as  well 
ao  the  drawini'  number. 

Item  15*  On  case  number  1,  the  quick-release  fasteners  holding  the  equipment 
chassis  into  the  case  were  difficult  to  release.  The  difficulty  was 
.  due  to  an  outward  bowing  of  the  case  along  the  longer  sides;  this  bow 
caused  the  studs  to  bear  against  the  outside  of  the  chassis  holes, 
thereby  causing  the  chassis  to  catch  against  the  shoulders  of  the  studs. 

In  order  to  release  the  chassis  two  men  were  required;  one  to  compress 
the  sides  of  the  case,  the  other  to  lift  the  chassis  clear. 

Becommendation : 

The  shoulders  of  the  stud  should  be  narrower  than  the  diameter  of 
the  stud  shaft. 

Item  16.  The  program-board  holding  fixture  on  the  Signal  Monitor,  (Case  2)i8  pro¬ 
vided  with  a  plywood  protective  cover  which  is  installed  when  no  board 
is  being  used.  When  removed  from  the  test  set  this  board  could  easily 
bp  mistaken  for  a  piece  of  scrap  wood,  and  could  be  lost  or  destroyed. 

Recommendation : 

The  cover  should  be  painted  and  identified. 

Item  22.  T.O.  21-SM80A-2-3  paragraph  2-34a  contains  a  note  describing  how  to 
change  the  keying  of  the  adjustable  plug  on  cable  714* 

This  note  does  not  describe  the  process  fully  enough,  and  should  be 
expanded  to  indicate  the  need  for  disengaging  the  castellations  on 
the  keying  shell. 

Becommendation: 

The  note  should  be  expanded  as  Indicated  in  item  22a  of 
BO  1243-1/3013-1. 

Item  26.  All  units  of  the  test-set  employ  soldered  connections  internally.  This 
precludes  repair  at  Field-level  due  to  the  restriction  on  soldering  at 
field-level. 
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Proparod  by  Alpvnnrt^r  Henschel _ H/S_  50-66  _  phone.  6-:6263 - 

Plfuro  A  Mo.  401R  Woman  Adapter  Group.  Test,  AN/GSM-61 

Dwg.  Mo,  aS-RSFiSfl _ _ Serial  Mo.  0001 _ 

Obaerved  Event  N/A  Location  EDL  February  4  fc  5,  1963 

Title  or  Deeoriptlon  M^intainahilitv  KvaLuation  of  Figure  A  4018 


T.O.  Prooedurea. 


KAIMTAINABXLXTT  CHECKLIST 


1 

Fault  laolation 

4 

U 

Llnea  and  Cablea 

4 

■■■  2 

Standardization 

n7e 

15 

Faatenera 

T“ 

3 

Interchangeability 

!^/E 

16 

Covera>  Caaaa^  Shlalda 

N/A 

4 

Packagingi  Mounting 

3 

17 

Oiapoaable  Modulea 

2 

5 

Acceaaibility 

3 

18 

Teat  Equipment 

N/A 

6 

Work  Spaoe 

4 

19 

Servloingf  Handling,  Equip. 

N/A 

'  7 

Teatingf  Servicing 

3 

20 

Toola 

N/A 

8 

Dieplaya 

3 

21 

Platfoma,  Standa,  Sheltera 

N/A 

9 

Kandlea 

4 

22 

Technical  Order 

N/E 

10 

Labela,  Marking 

3 

23 

Figure  A 

N/E 

11 

Controla 

4 

24 

Form  B/C  porm  C  only 

3 

12 

Work  Aida 

nTe 

iT 

»! 

Speoiflcationa 

N/E 

13 

Connectora*  Connectiona 

2 

26 

Peraonnel  Requireoenta 

N/E 

CHECKLIST  RATINGS 

.  4  Good  Kalntainablllty  .  N/A  Not  Applicable 

3  Satlafaetorjr  Kaintalnabilltjr  N/O  Mo  Obaervatlon  Poaaible 

(  ,  2  Unsatiefaotory  Maintainability  N^  Not  Evaluated 

I  Poor  Maintainability 


Ratine  analyaea  are  provided  on  auoeeeding  pagea^  for  all  oheekliat  It;..^  rated  3  or  lower. 
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Rating  Analysis,  Figure  A  Number  4018 


4. 

A. )  A  total  of  eight  fuses  are  mounted  within  assemblies 

25-31604-1,  and  25-31603-1.  Four  are  mounted  on  th 
heat  sink  assembly  which  is  part  of  the  25-31605-1  a. 
are  mounted  on  the  25-33020-1  heat  sink  assembly 
the  25-31603-1  assembly.  The  remaining  two  are  lo( 
31604-1  assembly,  one  is  a  spare.  Six  fuses,  three  a 
spare,  are  mounted  on  the  front  panel  of  25-31604-1. 

•  Recommendation; 

Place  all  fuses  and  spares  (one  spare  per  active  fus 
panel  of  their  respective  chassis.  Provide  indicatim 
and  positive  recognition  o.f  equipment  malfunction,  i 
Section  3.1.1. 

B. )  Three  sub- contractor  manufactured  assemblies  hav« 

assemblies  (PCA's)  which  are  electrically  terminate 
connections.  The  wire  route  is  wire  harness  to  terr 
terminal  board  to  PCA.  Examination  of  the  Referen 
Chassis  1193071-502,  Waveform  Converter  Chassis  ] 
Electrical  Impedance  Simulator  Chassis  1193073-502 
following  observations; 

a. )  The  wire  between  the  terminal  board  and  PCA 

sufficient  slack  for  at  least  three  reterminatio 
.  .  This  condition  is  not  met. 

b. )  -  Form  C  maintenance  analysis  calls  for  unwraj 

■  each  PCA  pin,  replace  the  faulty  PCA,  ai^  wrs 
'  the  PCA.  This  method  decreases  the  reliabili 
:  connection  because  of  the  wire  having  had  an  € 

• .  c.)  Maintenance  technicians  may  forget  the  PCA'g 

•  '  ;  .-t'  and  pull  without  first  removing  the  wiring.  Th 

’  - ;  • '  r  •  .require  replacement  of  PCA,  terminal  board. 
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d.)  When  the  AN/GSM-61  and  AN/GJM-15  are  being  used  to  check 
assemblies  for  faults,  unnecessary  downtime  will  result  if  the 
fault  Is  traced  to  a  wire  wrapped  PCA.  This  will  be  the  repair 
and  checkout  time  difference  between  a  fault  traced  to  an  assembly 
containing  wire  wrapped  PCA's  and  one  to  m  assemblyi.contalnlng 
modules  which  are  plug- In. 

Recommendation: 


Alternative  L 


.  "  Investigate  feasibility  of  re-deslgn  to  eliminate  the  (ise  of  wire 
;  wrap  terminations.  Provide  etched  circuit  boards  andhnodules 
wUh  the  plug  connector  In  accordance  with  Boeing  Standard 
!  C45BN-3A  or  equivalent ,  and  the  receptacle  In  accordance  with 
Boeing  Standard  C45BN-1  or  equivalent.  See  STL  Document 
.  6120-6882-DU-RDL 

Alternative  n. 

a.)'  Revise  Form  C  analysis  to  call  out  the  following  remove  and  replace 
■  techniques  for  wire  wrapped  PCA's: 


Remove:  L)  Cut  each  wire  as  close  as  possible  to  the  PCA  pin. 

.  '  ^  necessary  for  Identification. 

2. )  Remove  PCA  mounting  hardware. 

3. )  Remove  PCA. 

'  -4.)  Strip  each  wire  In  preparation  for  wrapping  to 

new  PCA.  If  sufficient  length  Is  not  available  re¬ 
place  wire  between  terminal  board  and  PCA. 

•  Tnwtftll;  L)  Install  new  PCA. 

:  '  .  .  ■  v  2.)  Install  PCA  mounting  hardware.  J 

- '  S»)  Use  a  wire  wrapping  tool  to  connect  wiring  to  PCA. 

,  -  '  .  4.)  Route  repaired  assembly  through  test  center. 


,‘b.)  Provide  a  warning  placard  within  assemblies  containing  wire 
'  •  ■ ;  wrai^ed  PCA's  bating  the  PCA's  are  not  plug- In  type. 
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5.  Access  panels  at  the  rear  of  the  cabinet  are  faster 
Recommendation: 

Provide  hinged  access  panels.  See  MIL-STD-803 

■  liJ-v:  I,A  ruoo. 


7.  See  items  4  and  5. 

8.  See  item  4. 

10.  Certain  removable  assemblies  weighing  over  45  p( 
with  their  unit  weight.  An  example  is  the  Progran 
28170-1. 

Recommendation: 

Identify  vinit  weight  for  assemblies  weighing  over  ‘ 
STD-803  section  10.4.3.1 

13.  Solder  connections  are  used  through  out  the  unit. 
Recommendation: 

Use  plug-in  assemblies,  crimp-on  connectors,  or 
on  "pig-tail"  lead  wires  to  a  plug-in  or  mechanica 
Document  6120-7822-DU-RDI,  Maintainability  Crit 

15.  See  item  5. 


17.  See  item  4.B 
24.  See  item  4.B 
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XAZMIAIRABILITT  CHECKLIST 


1 

1 

Pauli  Isolation 

N/0 

U 

Lines  and  Cables 

NA 

2 

Standardization 

111 

IT 

Fasteners 

NA 

3 

Interchangeability 

B 

16 

Covers#  Cases#  Shields 

B 

4 

packaging,  Kaunting 

2 

if 

Disposable  Modules 

B 

5 

Accessibility 

3 

Test  Equipment 

N/0 

6 

Work  Space 

N/A 

19 

Servicing#  Handling#  Equip. 

3 

1  7 

Testing#  Servicing 

N/0 

20" 

Tools 

HA 

I  8 

1 

Displays 

N/A 

H~ 

Platforms#  Stands#  Shelters 

N/A 

m 

Handles 

B 

22 

Technical  Order 

NA 

10 

Labels#  Harking 

3 

23 

Figure  A 

NA 

11 

Controls 

B 

24 

Form  B/C 

NA 

12 

Work  Aids 

N/E 

iT 

Specifications 

NA 

13 

Connectors#  Connections 

3 

1 

Personnel  Requirements 

2 

CKE£XLZST  RATINGS 

4  Good  KainUlnabllit/  N/A  Not  Applicable 

3  Satiofaetoxy  Maintainability  N/O  Mo  Observation  Possible 

i  2  UMatlsfaotory  Maintainability  N^  Not  Evaluated 

1  Foor  Kalntalnid>llity 

Ratine  Malysea  are  provided  on  suoeeedlng  pages^  for  all  oheoklist  items  rated  3  or  lower# 
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Zt«a  The  evaluetioa  observed  was  oonceriied  prioarlly  with  the  stepping 
switches  in  the  Progranu;,ar  drawer.  Other  areas  were  not  accessible 
for  evaluation I  this  report  will  therefore  be  sore  concerned  with 
the  programmer  than  any  other  component  of  the  Fig  A  ^l8. 

a.  In  general,  the  Programmer  is  a  vary  solidly  constructed  item 
and  gives  a  strong  impression  of  over-engineering.  Its  weight 
(in  excess  of  200  pounds)  appears  to  derive  very  largely  from  a 
chassis  constructed  of  >>  inch  alloy,  and  from  thick  bundles  of 
wires  ^ich  are  broken  frequently  by  terminal  boards. 

fiecommendation 

A  review  of  the  packaging  of  the  programmer  is  highly  desirable,  to 
determine  the  feasibility  of  reducing  the  weight  of  the  unit  and  the 
complexity  of  the  %dring.  Special  attention  should  be  given  to  the 
possibility  of  dividing  this  unit  into  two  or  more  units  of  more 
conventional  size.  , 

b.  A  row  of  throe  stepping-switches  is  mounted  across  the  middle 
of  the  upper  chassis.  The  switches  are  sealed  units,  approximately 
6  inches  by  4  Inches  on  the  base,  and  they  are  mounted  by  means  of 
hex-headed  studs  over  holes  in  the  chassis  so  that  the  connectors 
protrude  through.  There  are  seven  quick-release  Bendix  connectors 
on  the  base  of  each  switch.  One  of  the  studs  is  used  to  mount  a 
diode-board,  the  components  being  placed  on  the  "Inside",  that  is, 
ever  the  head  of  the  bolt.  This  arrangement  causes  great  difficulty 
in  removing  the  stepping  switch,  since  space  is  very  cramped  under¬ 
neath  the  chassis.  Th«  problem  is  aggravated  by  the  presence  of 
two  stacks  of  terminal  strips  on  the  side  of  the  unit  which  impede 
free  access  to  the  stepping-switch  bases.  The  basically  simple 
task  of  removing  two  components  took  two  hours  to  accomplish. 

^  ^  Secomaendation  . 

1.  The  mounting  studs  of  the  stepping-switches  should  be  accessible 
from  above  the  chassis,  l.e.,  the  switches  should  be  screwed  down 
onto  the  plate  instead  of  being  secured  from  below. 

2.  An  alternative  mounting  point  should  be  provided  for  the  diode- 
boards,  and  again  this  should  be  removable  from  above. 

3.  The  leads  to  the  stepping-switch  should  be  more  readily  removed 
than  at  present  (see  item  13).  This  might  Include  providing  longer 
leads  to  allow  the  switch  to  be  partly  withdrawn  allowing  access  to  t 
the  connectors  on  the  underside. 

.  ■  .  Item  5*  In  order  to  remove  the  middle  one  of  the  three  topmost  stepping- 

switches,  it  would  apparently  be  necessary  to  remove  all  the  connectors 
from  the  base  of  one  of  the  outer  switches.  The  task  bristles  with 
difficulties  due  to  the  extremely  poor  accessibility  of  the  seven 
Bendix  plugs  on  the  base  of  each  switch.  These  plugs  are  so  closely 
" ' '  packed  that  it  is  only  possible  to  grip  them  with  the  fingers  and 
"nudge"  then  around,  a  process  which  is  painful,  tiring,  and  time- 
oonsuninB. 


D2-14934-3 
P«<re  7fi 


Btpert  No.  a)^'i^lS-2 


Hg0  J  of  3 


'  This  dlffieul./  would  rooala  ovta  if  tho  roooouioBdatloao  of  itoo  4 

f  woro  odoptod  to  iaprovo  tho  oaoo  of  romoTol. 

Becoonendotloa 

Tho  aethod  of  aoklag  olootrleol  eonnootioaa  to  tho  otoppiag-' 
swltehoB  nhould  bo  ehongad.  Idoolly  thoso  eoapoaonts  should  bo 
plug-la  ualta. 

Ztoa  10  Tho  Prograaaor  wolgho  ia  oxeooo  of  200  pounds  which  roqulros  tho  uso 
of  a  fork-lift  for  handling.  Tho  unit  is  not  labolod  to  this  offset. 

Boeonaondatlon 

A  wol^t  labol  calling  for  tho  uso  of  a  aochanlcal  hoist  should  bo 
affixed. 

Ztoa  13  Tho  probloa  of  crowding  of  connectors  on  tho  stopping-switches  would 
bo  disposed  of  bj  tho  roconuaondation  of  itoa  5. 

It  was  noted  that  there  is  an  enthusiastic  eaployaent  of  terminal 
strips  throu^out  tho  unit.  These  strips  impede  access  and  Increase 
cost  and  complexity,  without  apparently  serving  any  other  function. 

A  bundle  of  wires  will  bo  broken  by  a  terminal  strip,  with  tho  groat 
majority  of  tho  wires  going  straight  on  through  to  bo  regrouped  into 
a  bundle  again. 

Bocommondation 

Tho  existing  «ystoB  of  wiring  should  bo  replaced  by  a  "harness"  systoa 
to  avoid  redundant  break-points.  This  process  woiild  undoubtedly  bo 
eased  by  repackaging  the  unit  into  two  drawers. 

Ztoa  19  It  was  necessary  to  employ  a  hydraulic  "LO-LIFT"  to  handle  tho  pro¬ 
grammer  in  tho  Vandonborg  SM5B,  and  the  process  entailed  the  use  of 
six  aen.  Zf  the  wei^t  of  the  unit  cannot  be  reduced,  or  if  the  unit 
cannot  be  divided  into  two  chassis,  thou  a  suitable  handling  fixture 
will  be  required. 

Becoamendation 

It  must  be  verified  that  a  suitable  mechaalcal  hoist  will  be  available 
for  handling  this  itea. 

Xtea  26  The  apparently  siaple  task  of  removing  two  stepping-switches  from  the 
Frograaaer  required  the  expenditure  of  12  man  hours.  Part  of  the 
effort  requiared  the  presence  of  six  aen  to  aid  in  handling. 

Vith  proper  redesiga  of  this  unit  it  is  estimated  that  the  time  could 
bo  rodaeed  to  one  aaa  hour  or  less. 
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XAXMIAIKABILin  CKECiaiST 


1 

1 

Fault  Isolation 

k 

U 

Linas  and  Cables 

4 

2 

Standardisation 

k 

“IT 

Fastanars 

? 

3 

Interehangoablllt/ 

h 

IT 

CoTors*  Casas,  Shlalds 

? 

4 

Paekaglngf  Mounting 

17 

Olsposabla  Modulas 

nA 

5 

Aoo«ssiblllt7 

k 

18 

Tast  Equlpoient 

N/O 

4 

Work  Space 

4 

iT 

Sarrloing,  Handling,  Equip. 

MA 

7 

Toatlngf  Sarvlolng 

4 

20" 

Tools 

NA 

8 

Olaplagra 

4 

21 

Platfoms,  Stands,  Shsltars 

NA 

9 

Handlao 

4 

W 

Taohnleal  Ordsr 

? 

10 

Labels,  Marking 

2 

23 

Figura  A 

nA 

u 

Controls 

4 

24 

Font  B/C 

NA 

12 

Work  Alda 

WA 

25 

Spaolflcatlons 

NA 

13 

Connaotora,  Connaetlona 

4 

24” 

Parsonnal  Raqulramants 

MA 

CHECKLIST  RATINGS 


4  Oood  NalntAlmblllt/  \  N/A  Not  Applleoblo 

3  Sotiofootoxy  Molntainiiblllt/  N/O  No  Oboorvotlon  Posoiblo 

\  2  OkuotlofMtorjr  KolnUlMbilltj  U/i  Mot  £v«luotod 

)  I  fber  KointolMbllltp 

lAtinc  ^MAljrsoo  aro  prerldod  on  ottocooding  pogoa*  for  all  ehookliat  Itoma  ratod  3  or  loMor* 
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Circuit  Control  Boards  have  a  pair  of  hooked  projeetiona  on  the 
■nting  aurfaoo  which  engaso  a  rotainlng  doTico  when  the  Beleaae  Handle 
in  raised* 

Zt  haa  been  ohaerved  at  VAFB  that  it  is  very  easy  for  an  inexperienced 
•porator  to  danage  the  unit  during  board-insertion;  if  the  bottoa  of 
the  board  is  sot  firsly  proaaed  inwards  until  it  clicks*  the  retaining 
pdn  fouls  the  ends  of  the  hooks  and  the  great  mechanical  adTantago  of 
the  release  handles  enables  the  operator  to  snap  the  hooks  off  with¬ 
out  feeling  any  resistance* 

Becoamendatloa * 

s*  The  retaining  hooks  should  be  berelled  to  reduce  the  flat  end-area* 
and  to  allow  the  retaining  pin  leas  chanee  of  fouling* 

h*  The  hooka  should  be  strengthened* 

a*  A  cautionary  note  should  be  included  In  sll  T*0*'8  dealing  with 
Cireolt  Control  Board  remoral  and  replacement*  espeoially 
33D7-5^3-l*  See  item  22* 

d*  A  eantionaiy  label  should  be  affixed  to  the  corer  of  each  board 
stressing  the  need  to  press  the  board  home  firmly  before  raising 
the  handles* 

Item  10*  The  Fig*  A  b0l8  naMplate  is  mounted  on  the  left  hand  end  of  the 
uynit*  and  is  invisible  when  the  unit  is  used  adjacent  to  dther 
equipment*  ^ 

.  V 

''  '  Beooanendation*  *  ~ 

The  nameplate  should  be  mounted  on  a  forward-facing  surface* 

Ztea  13*  Ho  protective  cover  is  provided  for  the  front  of  the  Programmer 
Ihmwer  when  a  Circuit  Control  Board  is  not  installed*  At  VAFB 
it  ia  the  practice  to  tape  a  piece  of  cardboard  in  place* 

Beeoanendation* 

A  simple  jOnstio  dust-cover  shotild  h*  provided  for  the  front  of 
, .  the  Programmer  Drawer* 

Item  22*  a*  Paragraph  3*‘7i  ia  somewhat  confusing.  During  Operational  Check¬ 
out  four  test  sequences  are  run*  each  one  with  a  separate  circuit 
aeutrel  board*  This  paragraph  implies  that  it  is  not  necessary 
to  tani  power  off  before  changing  control  boards* 

•  ■  Bariag  the  Wf  observed  the  Test  Operator  directed  the  Air  Force 
toohnloiaa  to  put  tho  a624  into  MODE  1  at  the  end  of  step  i;  this 
proesdaro  reaovoa  power  from  tho  ^l8  and  makes  it  safe  to  change 

hoards. 

hsoommswdaUea* 

f  '  f*0*  53D7-90-3-1  paragraph  y7  step  1  should  be  revised  to  show  . 
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Rating  Analyels,  Figure  A  Number  4018 


A  total  of  eight  fuses  are  mounted  within  assemblies  25-31605-1, 
25-31604-1,  and  25-31603-1.  Four  are  mounted  on  the  25-32950-4 
heat  sink  assembly  which  is  part  of  the  25-31605-1  assembly.  Two 
are  mounted  on  the  25-33020-1  heat  sink  assembly  which  Is  part  of 
the  25-31603-1  assembly.  The  remaining  two  are  located  In  the  25- 
31604-1  assembly,  one  is  a  spare.  Sbc  fuses,  three  active  and  three 
qpare,  are  mounted  on  the  front  panel  of  25-31604-1. 

■  Recommendation; 

Place  all  fuses  and  spares  (one  spare  per  active  fuse)  on  the  front 
panel  of  their  respective  chassis.  Provide  indicating  fuses  for  rapid 
and  positive  recognition  of  equipment  malfunction.  See  MIL-M-26512B 
Section  3.1.1. 


B.)  Three  sub- contractor  manufactured  assemblies  have  printed  circuit 
assemblies  (PCA's)  which  are  electrically  terminated  by  wire  wrapped 
connections.  The  wire  route  is  wire  harness  to  terminal  board,  then 
terminal  board  to  PCA.  Examination  of  the  Reference  Signal  Generator' 
Chassis  1193071-502,  Waveform  Converter  Chassis  1193072-502,  and 
Electrical  Impedance  Simulator  Chassis  1193073-502  results  in  the 
following  observations: 


«u)  The  wire  between  the  terminal  board  and  PCA  should  have 

sufficient  slack  for  at  least  three  retermlnatlons  at  the  PCA  end. 

.  This  condition  Is  not  met. 

b. )  ■  Form  C  maintenance  analysis  calls  for  unwrapping  the  wire  at 

each  PCA  pin,  replace  the  faulty  PCA,  and  wrap  each  wire  to 
'  the  PCA.  This  method  decreases  the  reliability  of  the  electrical 
connection  because  of  the  wire  having  had  an  extra  wrap  cycle.^r 

c. )  Maintenance  technicians  may  forget  the  PCA's  are  wire  wrapped, 

'  r-i'  -And  pd^  without  first  removing  the  wiring.  The  results  will 

r  •  .require  replacement  of  PCA,  terminal  board,  and  wiring. 


si'  --.v  ..  .  . 

■  ,v  .•  I 

■  ■  •  .  "V.  -'. ■  ij. 

■  ,■  ..  ;.,v.  •  ■  !.  •_  j  • 


,  V  .  >• 
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d.)  When  the  AN/GSM-61  and  AN/GJM-15  are  being  used  to  check 
assemblies  for  faults,  unnecessary  downt'l  me  will  result  If  the 
fault  Is  traced  to  a  wire  wrapped  PCA.  This  will  be  the  repair 
and  checkout  time  difference  between  a  fault  traced  to  an  assembly 
containing  wire  wrapped  PCA's  and  one  to  m  assemblyt.containing 
miodules  which  are  plug-in. 


Recommendat  ion; 
Alternative  L 


.  Investigate  feasibility  of  re-design  to  eliminate  the  iise  of  wire 
wrap  terminations.  Provide  etched  circuit  boards  anilhnodules 
with  the  plug  connector  in  accordance  with  Boeing  Standard 
!  C45BN-3A  or  equivalent ,  and  the  receptacle  in  accordance  with 
.  Boeing  Standard  C45BN-1  or  equivalent.  See  STL  Document 
.  6120-6882-DU-RDL 

Alternative  n. 

a.)  Revise  Form  C  analysis  to  call  out  the  following  remove  and  replace 
.  techniques  for  wire  wrapped  PCA's: 


,  ■  , .  Remove:  L)  Cut  each  wire  as  close  as  possible  to  the  PCA  pin. 
■  •  <,T>6  ^  necessary  for  identification. 

2. )  Remove  PCA  mounting  hardware. 

3. )  Remove  PCA. 

'  4.)  Strip  each  wire  in  pr^aration  for  wrapping  to 

new  PCA.  If  sufficient  length  is  not  available  re¬ 
place  wire  between  terminal  board  and  PCA. 

'  bistall:  L)  Install  new  PCA. 


7'  '  ’  •  i;  2.)  .  Install  PCA  mounting  hardware.  J 

■  .  3.)  Use  a  wire  wr^ping  tool  to  connect  wiring  to  PCA. 

"  y  .4.)  Route  repaired  assembly  through  test  center. 


Provide  a  warning  placard  within  assemblies  containing  wire 
wrapped  PCA's  stating  the  PCA's  are  not  plug-in  type. 
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S.  Access  panels  at  the  rear  of  the  cabinet  are  fastened  by  Phillips  screws. 
Recommendat  ion; 

Provide  hinged  access  panels.  See  MIL-STD-803  section  10.4.3.5.5. 

•  Z  lij’".-;  i.A  aioo. 


7.  See  items  4  and  5. 

8.  See  item  4. 

10.  Certain  removable  assemblies  weighing  over  45  pounds  aremot  marked 
with  their  unit  weight.  An  example  is  the  Programmer  Assembly  25- 
28170-1. 

Recommendation; 

Identify  unit  weight  for  assemblies  weighing  over  45  pounds.  See  MIL- 
STD-803  section  10.4.3.1 

■.  * 

13.  Solder  connections  are  used  through  out  the  unit. 

Recommendation;  .  . 

Use  plug-in  assemblies,  crimp-on  connectors,  or  components  with  soldered 
on  ”pig-tail"  lead  wires  to  a  plug-in  or  mechanical  connectors.  See  STL 
Document  612C-7S22-DU-RDI,  Maintainability  Criteria,  dated  16  March  1962. 

r-  f.  *  rr 

15.  See  item  5. 


17.  See  item  4.B 
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Titla  or  Doecrlption  Enrlneerlntr  evaluation  of  BtepTtlni;  s’-.-ltcheo, 

T.O.  Prooodurea _ 


KAZMIADtABILITT  CHECKLIST 


1 

Fault  Isolation 

N/0 

U 

Lines  and  Cables 

NA 

2 

Standardization 

Dl 

IT 

Fasteners 

NA 

3 

Interchangeability 

D 

is' 

Covers,  Cases,  Shields 

B 

4 

Packaging^  Kcunting 

2 

17 

Disposable  Modules 

B 

5 

Accessibility 

3 

18 

Tost  Equipoient 

N/0 

6 

Work  Space 

N/A 

w 

Servicing,  Handling,  Equip* 

3 

!  7 

1 

Testing,  Servicing 

N/0 

20 

Tools 

NA 

I  8 

1 

Displays 

N/A 

21 

Platforas,  Stands,  Shelters 

N/A 

m 

Handles 

B 

22 

Technic^d  Order 

NA 

10 

Labels,  Marking 

3 

23 

Figure  A 

NA 

11 

Controls 

B 

2U 

Form  B/C 

NA 

12 

Work  Aids 

N/E 

25 

Specifications 

NA 

13 

Connectors,  Connections 

3 

iT" 

Personnel  Requirements 

2 

CHECKLIST  RATINGS 


4  Good  KolnUinability  N/A  Not  Appileablo 

3  Satiofoetorjr  Kolntainobillty  N/O  Mo  Obsorvatlon  Pooolble 

(  2  UtMOtlofaotorx  KalntoinabiUi/  NA  Not  Evaluated 

I  Poor  Maintainability 

Ratine  ^uialyaea  provided  on  euooeeding  pageSf  for  all  eheolcliet  lieme  rated  3  or  lowor. 
.  •  D2-14934-S 

Po<rA  75 


■•port  Ko«  li.;  '*''■',8-2 


PttS*  2  of  3 


Zt«a  4.  The  evaluation  obaerved  waa  oonceraed  primarily  with  the  stepping 
BWitehea  in  the  Prograin:;.or  drawer.  Other  arcaa  were  not  aoeeaaibla 
for  evaluation!  thia  report  will  therefore  be  more  eoneemed  with 
the  prograouBor  than  any  other  component  of  the  Fig  K  ^l8. 

a*  In  general,  the  Programmer  ia  a  vary  aolldly  eonatrueted  item 
and  glvea  a  strong  Impreesion  of  over-engineering.  Its  weight 
(in  excess  of  200  pounds)  appears  to  derive  very  largely  from  a 
chassis  constructed  of  h  inch  alloy,  and  from  thick  bundles  of 
wires  which  are  broken  frequently  by  terminal  boards. 

Becommendation 

A  review  of  the  packaging  of  the  programmer  is  highly  desirable,  to 
determine  the  feasibility  of  reducing  the  weight  of  the  tmlt  and  the 
complexity  of  the  wiring.  Special  attention  should  be  given  to  the 
possibility  of  dividing  this  unit  into  two  or  more  units  of  more 
conventional  size.  , 

b.  A  row  of  throe  stepping-switches  is  mounted  across  the  middle 
of  the  upper  chassis.  The  switches  are  sealed  units,  approximately 
6  inches  by  4  Inches  on  the  base,  and  they  are  mounted  by  means  of 
hex-headed  studs  over  holes  in  the  chassis  so  that  the  connectors 
protrude  through,  Ihere  are  seven  quick-release  Bendlx  connectors 
on  the  base  of  each  switch.  One  of  the  studs  is  used  to  mount  a 
diode-board,  the  components  being  placed  on  the  "inside",  that  is, 
over  the  head  of  the  bolt.  This  arrangement  causes  great  difficulty 
in  removing  the  stepping  switch,  since  space  is  very  cramped  under¬ 
neath  the  chassis.  The  problem  is  aggravated  by  the  presence  of 
two  stacks  of  terminal  strips  on  the  side  of  the  unit  which  impede  . 
free  access  to  the  stepping-switch  bases.  The  basically  simple 
task  of  removing  two  components  took  two  hours  to  accomplish. 

Kecomaendation 

1.  The  mounting  studs  of  the  stepping-switches  should  be  accessible 
from  above  the  chassis,  l.e.,  the  switches  should  be  screwed  down 
onto  the  plate  instead  of  being  secured  from  below, 

2.  An  alternative  mounting  point  should  be  provided  for  the  diode- 
boards,  and  again  this  should  be  removable  from  above. 

3.  The  leads  to  the  stepping-switch  should  be  more  readily  removed 
than  at  present  (see  item  13).  This  might  Include  providing  longer 
leads  to  allow  the  switch  to  be  partly  withdrawn  allowing  access  to  t 
the  connectors  on  the  underside. 

In  order  to  remove  the  middle  one  of  the  three  topmost  stepping- 
switches,  it  would  apparently  be  necessary  to  remove  all  the  connectors 
from  the  base  of  one  of  the  outer  switches.  The  task  bristles  with 
difficulties  due  to  the  extremely  poor  accessibility  of  the  seven 
Bendix  plugs  on  the  base  of  each  switch.  These  plugs  are  so  closely 
packed  that  it  is  only  possible  to  grip  them  with  the  fingers  and 
'*Budge"  then  around,  a  process  which  is  painful,  tiring,  and  time- 
ccnsumiajg. 
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this  diffieul./  would  romala  ovta  if  tho  roooaaoadatloao  of  itoa  V 
wor#  adoptod  to  inprovo  tha  aaaa  of  ranowal. 

Bacoaoendatloa 

Tha  Bothod  of  aaklag  alaotrieal  eoanaetloaa  to  tha  stappiag-' 
swltehas  nhould  ba  changed.  Ideally  these  oomponants  should  be 
plug-ln  units. 

Ztaa  10  Tha  PrograEoer  weighs  in  excess  of  200  pounds  which  requires  the  use 
of  a  fork-lift  for  handling.  The  unit  is  not  labeled  to  this  effect. 

SeooBsendatlon 

A  wel^t  label  ealllng  for  the  use  of  a  Bsehanleal  hoist  should  be 
affixed. 

Ztea  13  The  problem  of  crowding  of  connectors  on  the  stepplxig-swltehes  would 
be  disposed  of  by  the  recommendation  of  Item 

It  was  noted  that  there  is  an  enthusiastic  employment  of  terminal 
strips  throu^out  the  unit.  These  strips  impede  access  and  increase 
coat  and  eomplexltyt  %d.thout  apparently  serving  any  other  function. 

A  bundle  of  wires  will  be  broken  by  a  terminal  strip,  with  the  great 
aajorlty  of  the  wires  going  stral^t  on  through  to  be  regrouped  into 
a  buxidle  again. 

Becommendatlon 

The  existing  system  of  wiring  should  be  replaced  by  a  "harness"  systen 
to  avoid  redundant  break-points.  This  process  would  undoubtedly  be 
eased  by  arepaekaglng  the  unit  into  two  drawers. 

Ztea  19  It  was  necessary  to  employ  a  hydraulic  "LO-LIFT"  to  handle  the  pro¬ 
grammer  in  the  Vandenberg  SHSB,  and  the  process  entailed  the  use  of 
six  men.  If  the  weight  of  the  unit  csnnot  be  reduced,  or  if  the  unit 
cannot  be  divided  into  two  chassis,  then  a  suitable  handling  fixture 
will  be  required. 

Secosmendation 

It  must  be  verified  that  a  suitable  mechanical  hoist  will  be  available 
for  handling  this  item. 

Ztea  26  The  apparently  simple  task  of  removing  two  stepping-switches  from  the 
Programmer  required  the  expenditure  of  12  man  hours.  Part  of  the 
effort  required  the  presence  of  six  men  to  aid  in  handling. 

With  proper  redesign  of  this  unit  it  is  estimated  that  tha  time  could 
be  reduced  to  one  man  hour  or  less. 
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Xt««  4,  Ciroult  Control  Boards  hsvo  s  pair  of  hooked  projeetlona  on  the 

anting  surfnoo  which  engage  a  retaining  deTiee  when  the  Beleaae  Handle 
in  raised* 

Xt  has  been  observed  at  VATO  that  it  is  very  easy  for  an  inexperlenoed 
operator  to  daaage  the  unit  during  board-insertion;  if  the  bottom  of 
the  board  la  not  firaly  pressed  inwards  until  it  elleks*  the  retaining 
pin  fouls  the  ends  of  the  hooks  and  the  great  aechanleal  advantage  of 
the  release  handles  enables  the  operator  to  snap  the  hooks  off  with- 
sttt  feeling  any  resistanoe* 

Becosaendatlon* 

a*  Ihe  retaining  hooks  should  be  bevelled  to  reduce  the  flat  end-area* 
and  to  allow  the  retaining  pin  less  ohanee  of  fouling. 

h*  The  hooks  should  be  strengthened* 

s*  A  cantlonary  note  should  be  ineluded  in  all  T.O.'s  dealing  with 
Cirenit  Control  Board  reaoval  and  replacement*  eapeoially 
.  3307-50-3-1*  See  item  22* 

d*  A  eantlonaxy  label  should  be  affixed  to  the  cover  of  each  board 
stressing  the  need  to  press  the  board  home  firmly  before  raising 
the  handles* 

Item  10*  the  Tig*  A  40l8  nameplate  is  mounted  on  the  left  hand  end  of  the 
unit*  sad  is  Invisible  when  the  unit  is  used  adjacent  to  dther 
equipment*  ^ 

.  V 

''  ‘  Seoomneadatloa*  •  " 

The  nameplate  should  be  munted  on  a  forward-facing  surface* 

Item  13*  Mo  protective  cover  is  provided  for  the  front  of  the  Programmer 
Orawer  when  a  Circuit  Control  Board  is  not  installed*  At  VAPB 
it  is  the  practice  to  tape  a  piece  of  cardboard  in  place* 

Becommendation* 

A  simple  plastic  dust-cover  should  h*  provided  for  the  front  of 
.  the  Programmer  Orawer* 

Xtoa  22*  a*  Paragraph  5-71  is  somewhat  confusing*  During  Operational  Check¬ 
out  four  test  sequences  are  run*  each  one  with  a  separate  circuit 
osmtrol  hoard*  This  paragraph  implies  that  it  is  not  neoessary 
to  tan  power  off  before  changing  control  boards* 

>  •  Ooriag  the  Wf  observed  the  Test  Operator  directed  the  Air  Force 
techaioisa  to  pat  the  a624  into  MODE  1  at  the  end  of  step  i;  this 
prooedare  reaovso  power  from  the  40l8  and  makes  it  safe  to  change 
.  hoards* 

f  V*0*  3307-5(^3-1  paragraph  5-7  atep  1  should  be  revised  to  show 
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flit  ntetasity  for  rtaoviag  powtr  froa  tht  Tig,  A  40l8  bofort 
ahaagiiig  Clreult  Control  Boards. 

b.  T.O.  33D7’*30>3-1  paragraph  5-^  dtserlbts  tbs  proctss  of  instalUag 
and  rtaorlng  Circuit  Control  Boards.  Iht  proetdurt  dots  not  stress 
the  laportanea  of  snapping  the  bottom  of  the  board  flmly  boat  btfort 
raising  tbt  bandits.  Stt  Itta  4.  • 

Btcoaatndatlon. 

A  eantlonary  note  should  bt  added  to  paragraph  5^,  or  step  d  should 
be  rewritten  to  stress  the  Inportanee  of  proper  location  of  the 
board. 
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2t«a  a.  To  dato  one  Adapter  Connector  and  3  Duoaqr  Loads  have  been  found 
to  have  eonneotors  transposed.  They  are:  HX-4284  Adapter 
Connector  Duaay  DecoderjDuaoy  Loads,  Electrical  DA-304,  DA-305« 
DA-306.  This  Is  not  strictly  a  nalntalnablllty  problem,  but 
the  situation  aust  obviously  be  rectified  it  these  Itens  are  to 
be  used. 

b.  The  Fixture,  Cooling  Air,  Part  No.  2$-3$685^1  Is  designed  to 
permit  rotation  of  the  drawer  under  test  to  gain  access  to  the 
underside.  The  cooling  air  is  supplied  throu^  a  rotating  Joint, 
no  doubt  quite  a  costly  feature,  presiuaably  to  allow  rotation 
while  power  is  applied.  The  design  of  the  trolley  however  is  such 
as  to  prevent  rotation  of  the  drawer  when  It  has  an  adapter  and 
cables  attached.  It  is  necessary  to  remove  all  cables,  and  the 
adapter  In  order  to  rotate  the  drawer. 

Becommendatlon. 

The  "table-top"  structure  of  the  trolley  should  be  eliminated, 
since  it  is  quite  useless  in  Its  present  form.  It  is  too  narrow 
to  serve  as  a  work  surface.  The  z^tating  Joint  of  the  drawer 
fixture  should  be  supported  by  simple  vertical  posts  rising 
directly  from  the  base  structure.  This  would  permit  free  access 
to  the  fixture  and  would  permit  rotation  without  dismantling  of 
the  test  set-up.  The  cost  of  the  fixture  would  also  be  consid¬ 
erably  reduced  by  elimination  of  the  decorative  plastic  and  wood 
elements  of  the  present  fixture,  together  with  elimination  of  the 
remarkably  complex  and  expensive  swivelled  stainless  steel  handle. 

Item  3*  When  a  drawer  is  counted  in  the  Fixture,  Cooling  Air,  it  is  not 
possible  to  remove  the  dust  covers  from  the  drawers  t^thout  dis¬ 
torting  them,  because  the  openings  top  and  bottom  are  a  fraction 
of  an  inch  too  small. 

• 

Becommendatlon. 

The  else  of  the  access  holes  should  be  increased  to  allow  instal¬ 
lation  and  removal  of  dust  covers  while  a  drawer  is  in  the  fixture. 

Item  7.  AVTBON  T242B  LOAD-BANK  ELECTRICAL  is  adjusted  by  using  a  Multi¬ 
meter  and  test  leads  (see  paragraph  ll-19d  of  T.O.  31X3~12-S-2) 
but  the  terminals  of  the  load  bank  have  no  provision  for  inserting 
test  leads.  This  requires  the  operator  to  press  the  leads  against 
the  terminals  manually  while  adjusting  the  load  bank  with  his  third 
hand.  This  procedure  could  also  result  in  error  due  to  poor  elec¬ 
trical  contact. 

Secomaendation. 

a.  Boles  should  be  drilled  in  ends  of  the  terminals  to  aoooaodata 

banana  Jacks. 

b.  Provision  should  be  made  for  measuring  the  resistance  at  a  proper 
Jack  on  the  panel  of  the  Test-Set,  Voltage  Regulators,  Programmer 
Oroop  TS-179^/OSN(t). 
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XtM  8.  Paragraph  ll-21g  ealla  for  the  uaa  of  tho  OHMS  Xl,aealo  to 
■oaauro  30  oha  roaiatanoo  of  the  load  bank. 

Soeoauoeadation  . 

The  OHMS  XIO  aeala  will  give  a  aoro  aoeurata  reading  in  thla  eaae. 
Ihe  T.O.  should  be  changed  to  this  affect. 

Xten  10.  a.  During  Voltage  Regulator  checkout,  W-l8  is  connected  to  the  Load 
Bank  Electrical.  The  teminating  lugs  of  W-l8  are  indistinctly 
narked  as  EL  and  E2  by  aeans  of  a  aolded  iapression.  T.O.  31X3- 
12-8-2,  Figure  11-1,  refers  to  these  terminations  as  P2  and  P3. 

Reeoaaendation. 

A  yellow  adhesiTs  label  identifying  the  terminals  as  £1  and  E2 
should  be  affixed,  and  the  T.O.  Figure  11-1  should  be  changed 
to  agree  with  the  hardware. 

b.  The  AVTBON  T-242B  Load  Bank  has  no  wai^t  label  althou^  it  wei^s 
around  70  pounds. 

Reooamendation . 

A  weight  label  should  be  affixed. 

Xtea  13.  a.  V-l6  is  connected  to  the  Airflow  Interlock  connector  on  the  Fixture 
Cooling  Air  during  drawer  testing. 

The  cable  terminates  in  a  connector  which  is  approximately  7  inches 
in  length  while  being  only  in  diameter  at  the  point  of  entry 
into  the  socket.  Almost  any  accidental  blow  will  break  this 
connector  or  the  socket. 

This  problem  is  fairly  common  throughout  much  of  the  equipment 
employing  I^le  National  connectors,  but  is  especially  hazardous 
in  the  thinner  ones.  It  seeas  amazing  that  a  seren  inch  "lay- 
back"  is  required  to  connect  three  conductors. 

Recommendation. 

An  attempt  should  be  made  to  provide  a  more  practical  connector 
in  this  application.  Preferably  an  investigation  of  wider  scope 
should  be  initiated  to  determine  whether  Pyle  National  connectors 
should  be  used  at  all  on  test  equipment,  on  account  of  their 
excessive  bulk  and  use  of  nultl]^e-ti>m  connections. 

In  soma  applications,  the  use  of  strap  wrenches  and  torque-wrench 
kits  is  being  advocated  for' these  connectors,  which  seems  absurd 
whan  ih  ia  recalled  that  these  applications  are  for  static  ground- 
based  test  equipment. 

Xt  seems  almost  certain  that  a  better  connector  should  be  available 
at  or  below  the  price  of  these  items,  which  would  incorporate  the 
.  desirable  features  of  quick  eonaect/Usconneet,  and  ruggedness. 
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Zt«a  13.  b.  V-I8  of  the  test  set-up  is  terminated  by  flat  circular  terminal- 
lugs*  In  order  to  connect  these  termlnala  it  is  necessary  to 
remore  the  retaining  knobs  on  the  T242B  Load  Bank;  it  is  then 
dlsoorered  that  It  is  not  possible  to  screw  the  terminals  down 
tightly  because  the  lugs  are  not  long  enou^  to  clear  the  shoulders 
of  the  knobs. 

Beoommendatlon. 

The  terminal  lugs  on  y-l8  should  be  longer  and  more  robust  and 
should  be  of  the  open-sided  variety. 

Item  15*  The  fasteners  used  to  lock  an  Adapter  on  the  back  of  a  drawer  tend 
to  swing  put  when  the  drawer  (minus  adapter)  is  rotated  and  catch 
on  the  "lEble-top'*  surface  of  the  Cooling  Air  Fixture.  In  one 
ease  the  fastener  broke  off. 

Beeomaendation. 

If  the  recommendation  of  item  4b  is  not  accepted,  these  fasteners 
should  be  replaced  by  a  spring  variety  that  will  remain  close  to 
the  side  of  the  drawer  fixture  when  disengaged. 

Ztea  19.  Deficiencies  in  the  Fixture.  Cooling  Air  have  been  dealt  with  under 
item  4. 

Item  22.  a.  T.O.  31X3-12-8-2.  Figure  11-1.  refers  to  the  terminals  of  W-I8  as 
P2  snd  P3.  (dee  item  10.) 

Becomaendatioa. 

The  T.O.  should  be  revised,  identifying  the  terminals  as  El  and  E2 
to  agree  with  the  hardware.  Flagnote  1  should  be  similarly  revised. 

b.  See  item  8. 
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lira  4  Tho  two  roall  junetioa-boxas  stored  in  the  Distribution  Box  are  held 
in  plftos  bp  s  pints  which  is  secured  bp  eight  slotted  quick-relense 
fasteners.  It  is  necessarp  to  rsBove  the  dust-caps  fron  two  of  the 
sockets  in  order  to  remove  the  retaining  platsi  because  the  hole  in 
the  plate  is  too  saull  to  pass  the  skirt  umbilical  dust  cover,  and  the 
dust  cap  on  the  small  conneotor  is  attached  to  the  plate  bp  a  chain. 

Boooaaendation . 

1.  The  retaining  cover  should  be  hinged  along  one  side  and  fastened 
down  with  no  more  than  two  butterflp  tppe  quick-release  fasteners. 

2.  The  holes  should  be  enlarged  to  allow  the  retaining  plate  to  be 

removed  .without  removing  dust  caps.  > 

If 

Item  8  The  Signal  Data  Recorder  has  an  indicator  lamp  adjacent  To  the  ON-OFF 
switch.  The  word  POWER  is  printed  beside  this  indicator,  inpiping  that 
it  will  be  illuminated  when  the  recorder  is  switched  on.  During  the 
evaluation  the  recorder  was  hooked  up  but  not  switched  on.  but  it  was 
observed  that  the  lamp  was  glowing  dialp.  This  situation  was  somewhat 
confusing  because  if  the  lamp  is  supposed  to  indicate  that  power  is 
available,  then  it  should  be  identified  acoordlnglp  as  POWER  AVAILABLE, 
and  the  lup  should  be  bright  enough  to  be  easllp  discernible.  If  the 
lamp  indicates  that  the  recorder  is  switched  on,  then  it  should  not 
glow  at  all  when  the  unit  is  switched  off.  There  is  no  circuit  diagram 
la  the  Operation  and  Maintenance  T.O..  nor  is  there  anp  descriptive 
material  that  indicates  the  proper  mode  of  operation  of  this  indicator. 

Recommendation. 

The  function  of  the  indicator  should  be  clarified  bp  an  unambiguous  label, 
and  the  T.O.  should  describe  the  Signal  Data  Recorder  more  fully. 

Item  10  a.  It  was  observed  that  temporarp  adhesive  labels  had  been  affixed  to 
each  box  of  the  test-set  showing  "Fig  A  4490"  and  "CASE  1  of  6"  etc. 

This  practice  of  identifplng  items  bp  temporarp  Fig  A  number  labels  has 
been  adopted  extensivelp  at  Vandenberg  due  to  the  confusion  arising  out 
of  the  use  of  several  different  identification  spstems.  For  example  one 
item  map  be  known  bp  AGO  number,  drawing  number.  Federal  Stock  Number. 

BOS  number  or  Figure  A  number. 

Recommendation. 

All  Figure  A  items  should  be  prominentlp  labeled  to  aid  in  recognition. 

b.  The  individual  cases  of  the  Fig  A  4490  observed  were  all  identified 
as  being  serial  number  2.  but  the  over-all  Test-Set  number  as  shown  on 
.  the  label  of  the  Simulator  was  serial  number  4. 

It  is  quite  possible  that  this  situation  is  the  result  of  an  error,  but  ■ 
it  does  indieate  the  desirabUitp  of  listing  component  parts  and  serial 
aumbers  on  a  master  label. 


i  '  '  • 
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Boeoutndation. 

A  labol  should  bo  added  to  tha  test-aot  llatiag  aorial  nuabors  and 
drawing  dash  nunbars  to  aid  la  datomlaatioa  that  a  eonplata  and  proper 
set  has  been  acquired. 

e.  Some  of  the  cables  bear  as  many  as  el^t  assorted  labels  of  the 
adhesive  rubber  and  wrap-around  yellow  plastic  types.  It  therefore 
becomes  more  difficult  to  Identify  a  cable  when  It  Is  tangled  %rlth 
others. 


Beoommendatloa. 

One  label  at  either  end  of  a  cable  should  be  sufficient,  and  the  label 
should  bear  the  Identification  that  Is  used  la  t.O.  prooefdures. 


If  It  la  considered  necessaxy  to  label  cables  with  Jack  number,  'buitlag 
with*'  plug  number,  drawing  number,  serial  number,  function,  wire  number 
eto.,  then  one  of  the  labels  should  be  of  an  outstandingly  different 
color  to  simplify  the  task  of  identification. 

Item  15  a.  The  simulator  ehaasla  Is  secured  to  the  case  by  32  screws,  and  the 

small  access  panel  la  secured  by  22  screws.  Ihe  top  and  bottom  lids  are 
secured  by  12  over-center  latches  each.  All  the  other  eases  are  secured 
by  12  latches  each. 

Beeoamendatlon. 

Each  case  In  the  test-set  should  be  re-evaluated  to  see  If  It  is  not 
possible  to  reduce  the  number  of  screws  securing  panels,  and  catches 
securing  lids. 

Item  16  All  quick-release  connector  dust  caps  have  a  keyed  center-piece.  It 
becoses  an  irritating  task  to  locate  the  dust  cap  because  there  is 
nothing  with  which  to  rotate  the  center-piece. 

■  Seconmendatlon. 

The  dust  cap  center-piece  should  not  be  keyed. 
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Rating  Analyses  for  AN/GSM- 62 


Rem  2,  Standardization 

Simulator  Set  Cable  Assembly  Cases  CY-3680  and  CY-3681  and 
Simulator  Set  Case  -  Test  Adapter  CY-3634  have  feet  which  are  strong 
and  well  designed.  The  suitcases  for  Simulator  SM-245,  Recorder  RO-186, 
and  Distribution  Box  J-1291  have  riveted  feet,  Zero  P/N  7-701,  which  are 
easily  broken. 

Recommendation:  wt 

Use  the  more  rugged  feet  of  CY-3634,  CY-3680,  and  CY-3681  for  all 
MGE  and  AGO- equipment  suitcases. 

Item  3,  Interchangeability 

The  top  covers  for  suitcases  CY-3634,  CY-3680,  and  CY-3681  are 
Interchangeable;  they  should  not  be.  Each  cover  can  be  placed  on  its 
suitcase  In  four  different  positions;  only  one  will  allow  fastening  the 
latches.  The  top  cover  for  Distribution  Box  J-1291  can  fit  two  ways;  only 
one  is  correct.  Simulator  SM-245  has  a  top  and  bottom  cover  for  its 
suitcase;  each  cover  can  be  placed  two  ways;  only  one  will  allow  fastening. 

Recommendat  ion: 

Provide  an  alignment  marker  on  the  suitcase  and  cover  to  make  the  proper 
position  of  the  cover  obvious.  This  alignment  marker  could  be  a  different 
color  for  each  of  the  like  cases  In  question.  See  MIL-STD-803  sec..  10.4^. 5.1. 

Item  4,  Packaging,  Mounting 

lO  The  Simulator  Assembly  25-33733-1,  Recorder  25-35862-1,  and 
Distribution  Box  25-33734-1  can  be  placed  In  their  carrying  cases 
180^  from  the  proper  position.  When  the  Recorder  Is  returned  to 
its  case  the  maintenance  technician  must  align  the  RFI  gasket  with 
a  dowel  pin  or  other  means  before  fastening  the  Recorder  to  the  case. 

Recommendation; 

Provide  alignment  pins  on  the  case  so  the  Simulator  Assembly, 

Recorder,  and  Distribution  Box  fit  into  their  carrying  case  properly. 
Alignment  pins  will  Improve  maintenance  time  and  eliminate  many 


EO-4490-2 

Page  3 


Item  4,  (Continued) 


of  the  stripped  fasteners  which  result  from  Improper  chassis 
and  case  alignment.  See  MIL-STD-803  section  10.4.3.7.5. 

b)  Components  on  assembly  301294-901  (TB-3)  of  Recorder  Assembly 
301292-901  are  high  failure  rate  Items  (diodes).  Work  on  or  removal 
of  TB-3  requires  other  assemblies  to  be  removed  first. 

Recommendat  Ion: 

Provide  greater  accessibility  per  MIL-STD-803  section  10.4.3.10.1. 

e)  The  Recorder  suitcase  top'  cover,  part  of  10-21340-1,  Is  hinged  at  one 
side.  When  the  case  Is  opelM  the  cover  can  be  removed  from  or 
left  on  the  case  during  organizational  use.  If  the  cover  Is  left  on, 
the  weight  of  the  cover  Is  sufficient  to  cause  the  hinges  to  tear  away 
from  the  suitcase.  Removing  the  cover  will  alleviate  the  above 
problem,  however  when  It  is  replaced  the  hinge  pins  will  be  knocked 
out  If  perfect  alignment  of  the  cover  hinge  Is  not  made  with  the  case 
hinge  pin. 

Recommendation; 

Provide  a  removable  arm  which  will  prevent  the  top  cover  from 
placing  undue  loading  on  the  hinges  when  the  Recorder  suitcase  Is 
open. 

(f)  Dust  covers  for  the  Skirt  Umbilical  Junction  Box  and  GSiC  Umbilical 
Junction  Box  receptccles  have  to  be  removed  before  panel  29-26830-1 
of  Distribution  Box  25-33734-1  can  be  raised.  This  panel  has  to  be  raised 
in  order  to  remove  the  junction  boxes  for  use.  During  the  removal 
of  these  dust  covers  the  maintenance  technician's  fingers  rub  against 
the  roxigh  nylon  material  lining  the  circumference  of  the  holes  in 
the  panel  where  the  junction  box  connectors  protrude.  Enough  skin 
is  removed  from  the  technicians's  fingers  during  this  operation  to 
sufficiently  decrease  his  electrical  resistance  thereby  making  him 
more  susceptible  to  electrical  shock. 

Recommendation: 


Provide  a  hinged  panel  with  larger  holes  so  that  the  dust  covers  need 
not  be  remov^.  Fasten  the  panel  to  the  Distribution  Box  with  a 
minimum  of  captive  quick- release  fasteners  and  have  the  dust  covers 
ciq>tlve  to  their  respective  junction  box  rather  than  to  the  panel.  Use 
MIL-STD-803  sections  10.4.3.5.5, 10.4.3.5.8,  and  10.4.3.8.1.1  as  a 
design  guide. 
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Item  5,  Accessibility 

a)  Spare  fuses  and  a  spare  lamp  for  the  Recorder  are  located 
behind  the  hinged  partition  of  the  top  cover.  Enough  room  is 
available  on  the  front  panel  of  the  Recorder  so  the  spares  could 
be  mounted  adjacent  to  their  active  counterpart. 

Recommendation: 

Mbvint  spare  fuses  and  lamps  as  close  as  possible  to  their  active 
counterpart. 

b)  Cable  harness  is  mounted  directly  over  the  twist  lamp  and  switch 
wirit^  terminations  in  Simulator  25-33733-1. 

Recommendat  ion: 

Route  wire  harness  so  that  access  to  switches  is  improved.  See 
MIL-STD-803  section  10.4.2.3.3. 

Item  8,  Displays 

Non- Indicating  fuses  are  used  on  the  Simulator  and  Recorder. 
Recommendation; 

Use  indicating  type  fuses  per  section  6.1.2. 3.1,  item  25.1.1.1.3,  Boeing 
Document  D2-4747-1,  Maintainability  Design  Criteria  for  Minuteman 
Electronics  Equipment. 

Item  9,  Handles 

One  handle  on  Simulator  25-33733-1  is  mounted  directly  over  four  of 
the  Phillip:^  screws  holding  down  panel  25-34464-1.  The  handles  on 
the  Recorder  are  much  smaller  than  the  standard  handle  used  on  the 
other  chassis  of  AN/GSM- 62. 

Recommendat  ion; 

Use  the  standard  handle  BACH10G5  on  the  Recorder.  Ensure  that  handle 
mounting  does  not  interfere  with  removal  of  other  items. 

Item  10,  Labels,  Marking 

a)  Cases  CY-3634,  CY-3680,  and  CY-3681  all  have  the  same  weight 
marking  of  lOOLB,  however  each  case  with  cables  does  not  weigh 
the  same, 
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Item  10,  (Continued) 


Recommendat  ion: 


Mark  the  proper  weight  on  each  carrying  case  per  MIL-STD-803 
section  U).4;3.1. 

b)  The  following  items  and  bluQ)rints  have  the  incorrect  marking  for 
pounds. 

1)  Recorder  RO-186 

2)  Blu^rints  25-33735  and  25-35862 
Recommendation: 

MIL-STD-12B  and  Boeing  Document  13228,  Manual  of  Writing  Style, 
Section  II-2  give  the  abbreviation  LB  as  correct  for  pounds.  Use  the 
above  reference  as  guides  for  abbreviations. 

Kem  13,  Connectors,  Connections 

a)  Recepticles  J6  and  J6A  of  Recorder  25-35862  have  plastic  dust 
covers  which  are  easily  lost. 

Recommendat  ion: 

Provide  captive  dust  covers  as  are  provided  for  the  remaining 
receptacles  of  AN/GSM- 62. 

b)  The  routing  of  the  wiring  harness  to  the  printed  circuit  cards  in  the 
Recorder  allows  the  wiring  to  become  damaged  when  the  Recorder 
is  lifted  in  and  out  of  its  carrying  case. 

Recommendat  ion: 

Reroute  the  wiring  harness  or  use  a  larger  case  for  the  Recorder. 
See  MIL-STD-803  section  10.4.3.5.3. 

Item  15,  Fasteners 

The  Siniulator  is  fastened  to  its  carrying  case  by  32  Phillips  screws 
and  self-locking  nuts.  Recorder  RO-186  is  fastened  to  its  case  by  16 
Phillips  screws.  Panel  25-34464-1  is  fastened  to  the  Simulator  by  22 
Phillips  screws.  The  Distribution  Box  25-33734  has  22  Phillips  screws 
to  fasten  it  to  the  case.  Washers  are  used  under  each  of  the  Phillips 
screws. 
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Recommendat  Ion: 

Recorder  RO-186  has  an  RFI  gasket  and  therefore  needs  the  number 
of  fasteners  used.  The  remaining  applications  however  need  only  one 
half  the  cumber  of  screws  used.  See  MIL-STD-803  section  10.4.3.8.12. 
The  washers  need  not  be  used  because  the  maintenance  technician  In 
the  field  will  either  lose  or  throw  them  away.  Use  captive  nut  plates 
Instead  of  lock  nuts  as  a  means  of  fastening  the  chassis  to  its  case. 
Slotted  hex-head  screws  are  recommended  In  lieu  of  Phillips  screws 
because  of  their  better  adaptability  to  field  maintenance  situations. 

Item  16,  Covers,  Cases,  Shields 

See  Items  2,3,  and  IS 

Kern  22,  Technical  Order  -  T.O.  33D9-14-26-1. 

a)  Section  VI,  Maintenance  Instructions,  Section  vn,  Troubleshooting, 
Section  vm.  Calibration,  and  Section  DC,  Repair  Instructions  are 
listed  as  information  to  be  supplied  at  a  later  date. 

Recommendation: 

Apply  these  instructions  as  they  become  available  to  a  working 
situation  before  Including  them  In  the  T.O.  This  will  ensure  that 
the  techniques  and  operations  called  out  are  valid. 

b)  Section  I  figure  1-2,  Leading  Particulars  Is  In  error  with  regard 

to  equipment  part  numbers.  . 

Recommendation: 

Correct  the  Technical  Order  for  the  part  numbers  for  these  . 
equipments: 

(1)  SM-245/GSM-62  Should  be  25-33733-1 

(2) J-1291/GSM-62  Should  be  25-33734-1 

(3)  CY-3634/GSM-62  Should  be  25-34046-1 

c)  Section  5-12.  Recorder  operational  checkout  procedure  does  not 
have  a  step  for  turning  on  power. 

Recommendat  ion; 

Add  a  step  between  a.  and  b.  stating  "Place  power  ON/OFF  switch 
to  the  ON  position;  white  pilot  lamp  shall  Illuminate." 
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Item  23,  Figure  A 

The  Technical  Requirements  section  does  not  contain  a  paragraph 
on  Operability  and  Maintainability. 

Recommendation: 


Conform  with  AFBSD  Exhibit  61-56  by  supplying  a  paragraph  on 
Operability  and  Maintainability  in  the  Technical  Requiremepts 
section  of  the  Figure  A. 
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Item  2. 


Item  10. 


Item  11. 


Item  12. 


Item  13. 


The  power  cable  from  the  power  pack,  used  with  the  Start-Up 
Unit,  has  a  connector  with  a  fine  thre^  nut  and  plug. 

Recommendation: 

The  connector  and  plug  should  be  of  the  coarse  thread,  quick 
release  type  used  on  other  Minuteman  cabinets. 

The  cable  storage  suitcase  does  not  have  a  cable  inventory 
and  cable  location  placard. 

Recommendation: 


To  minimize  the  loss  and  damage  of  cables  a  cable  inventory 
and  cable  location  placard  should  be  fastened  to  the  cover  of  the 
cable  storage  suitcase. 

The  "ON-OFF"  control  for  the  start-up  power  to  the  G&C 
gyrosopes  consists  of  connecting  and  disconnecting  the  power 
pack  cable. 

Recommendation: 


An  "ON-OFF"  power  control  switch  should  be  ’nstalled  on  the 
power  pack. 

A  head  set  must  be  used  and  VRSA  must  be  interrogated  three 
times  during  start-up. 

Recommendat  ion : 


With  a  fault  code  placard  attached  to  VRSA  the  same  results 
could  be  accomplished  by  use  of  the  selector  switches  and  indicator 
lights.  This  would  eliminate  the  need  for  a  head  set  and  the 
interrogation  of  VRSA. 

See  Item  2. 


Item  16.  The  cover  to  the  test  set  suitcase  can  be  installed  only  one  way 
but  due  to  symmetry,  has  no  readily  identifiable  method  of 
Indicating  the  correct  way. 


D2-14934-3 
Page  96 


EO-4491-1 


.Page  3 


Recommendation; 

The  cover  and  the  case  should  be  marked  so  maintenance 
personnel  can  readily  discern  the  correct  Installation  position. 

Item  22.  A.The  Technical  Order  does  not  note  that  for  a  certain  period  of 
time  the  missile  alignment  light  beam  must  not  be  broken. 

Recommendation: 

A  caution  note  should  be  Included  In  the  T.O. 

B.  An  Interim  solution  to  Rem  12  could  be  attained  by  a  minor  T.O. 
revision. 

Recommendation: 


The  T.O.  could  be  changed  so  maintenance  personnel  were 
instructed  to  use  the  VRSA  selector  switches  and  the  VESA  code 
table  Included  In  the  T.O.  This  would  eliminate  the  need  for  a 
head  set  and  the  Interrogation  of  VRSA,  thus  increasing  the 
useful  life  of  VRSA. 
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A. '  The  two  suitcases,  used  to  house  the  figure  A  equipment,  are  fragile 
:  and  may  not  be  capable  of  withstanding  the  rough  field  handling. 

.Recommendation: 


.  The  suitcases  should  be  changed  to  the  Zero  Modular  Packaging  System 
'  (  per  catalog  ES9  or  similar. 

.  B.  When  the  top  chassis  Is  removed  for  service  It  Is  fastened  to  the  lower 
module  by  a  wire  bundle.  This  makes  the  units  very  hard  to  handle  and 
.  ■  no^  doubt  will  result  In  dam^e  to  both  the  chassis  and  the  wire  bundle. 

Recommendation: 


■  S-f  ‘ 


'  ,  The  top  chassis  could  be  fastened  to  the  lower  unit  by  a  hinge.  If  this 
is  not  practical  the  wire  bundle  should  be  made  In  two  sections  which 
would  plug  together,  when  assembled. 

C.  To  remove  the  lower  chassis  from  the  suitcase  the  top  unit  must  be  held 
by  one  man,  a  second  man:must  hold  the  suitcase  In  place,  and  a  third 
man  must  lift  the  lower  chassis  out  of  the  suitcase. 

’  Recommendation: 

Per  MIL-STD-803  paragraph  10.4.3.5.2  "Where  possible^ cases  shall  be 
■  designed  to  lift  off  units  rather  than  units  lifted  out  of  cases." 

D.  To  assemble  the  two  chassis  and  the  sultcase,drlft  pins  must  be  used  to 
align  the  three  units. 

Recommendation: 

Per  MIL-STD-803  paragraph  10.4.3.7.5  "Guide  pins  or  their  equivalent 
,  shall  be  provided  on  units  for  alignment  during  mounting." 

E.  There  Is  no  easy  way  to  discern  the  orientation  of  the  two  chassis  and 

the  suitcase.  .  • 

Recommendation: 


:  :.V  Per  MIL«STD-803  paragraph  10.4.3.5.1  "The  proper  orientation  of  a  unit 

{  within  Its  case  shall  be  made  obvious,  either  through  design  of  the  case 

i  :  Vf  ..'  .or  by  means  of  appropriate  labels. 


\ .  i'- 


l-r*. 


P2-149S4-3 

:;v  . T  .<.'V  .v' Page  99  * 


EO-4491-2 

y-.  ■ 


Page  S 


F.  The  spare  fuses  for  the  modules  in  the  test  set  suitcase  are  mounted 
in  the  cable  storage  suitcase. 

Recomnaendation;  . 

;  :  .  The  spare  fuses  should  be  mounted  In  the  same  suitcase,  readily 

V'-r  .  accessible,  and  adjacent  to  the  working  fuses. 

G.  To  use  either  the  self-test  set  or  the  break-out-box  the  maintenance 
v' man  must  remove  them  from  the  suitcase. 

Recommendation; 

By  mounting  the  connector  receptacle  on  the  tops  of  these  modules 
•'  this  requirement  would  be  eliminated. 

Rem  5,  Accessibility: 

Wire  bimdles  located  directly  over  terminal  boards  TBl,  TBS,  TB4, 

^  TBS,  TB6,  TB7,  and  TBS  make  the  terminals  inaccessible. 

'  -  Recommendation:  •  '  •  ^  . 


Relocate  the  wire  bundles  so  the  terminals  are  accessible. 

*  ■'  .  •  ’  » 

'"Rem  9,  Handles: 

.  i During  removal  the  lower  chassis  tends  to  twi4t  because  the  handles 
are  not  located  over  the  center  of  gravity. 

•  ; {  •  -  Recommendation: 

Per  MIL-STD- 803  paragraph  10.4.3.2.2  "Whenever  possible,  handles 
or  grasp  areas  shall  be  located  over  the  center  of  gravity  of  the  unit  so 
.  that  vdien  the  unR  is  lifted  it  does  not  swing  or  tilt. 

Rem  10,  Labels,  Marking: 

•  .  •  ■  * 

Ait  ■'  The  label  for  transformer  "T  1*'.  is  obscured  by  mounting  board  "A  T*. 
"^'Recommendation: 


'■vv  .  S.',  :  vi'?  ■  .v,-'"’  '  - 
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B.  It  is  difficult  to  locate  the  right  posttbnlng  guide  for  the  plug-in  circuit 
boards. 

Recommendation: 

Label  the  correct  positioning  guides. 

C.  It  is  difficult  to  determine  which  plug-in  circuit  board  goes  into  which 
.  recq;>tacle. 

Recommendation: 

Label  the  circuit  boards  and  the  receptacles  with  reference  designations. 

D.  The  abbreviation  of  "pounds"  on  the  suitcases  la  "lbs." 

'  Recommendation: 

•i 

The  abbreviation  ’"lb."'  should  be  used' per  MIL-STD-12B,  paragraph  n3.4 


E.  The  name  plates,  on  the  test  adapter  and  break-out-box  chassis,  are 
not  visible  when  the  modules  are  in  their  correct  mountings. 

Recommendation: 


Locate  the  nameplates  so  they  are  visible, 
ttem  15,  Fasteners: 

•ft  *'  *  *  f 

A.'  The  circuit  card  retaining  cover  is  held  in  place  by  phillips  screws 

''  'V*  .  .  with  flat  washers  under  the  heads. 

■  '  *  %  '  1 


»• 


Recommendat  ion; 

V  As  the  Ushers  are  not  required  and  will  be  discarded  by  field  personnel 
.  money  can  be  saved  by  not  using  them. 


: .  B.,  Phillips  head  screws  and  bolts  are  used  through  out  the  test  set.  This 
'.'  type  of  head  is  suscqitible  to  ruin  while  being  removed. 

Recommendation;  /  . 


■  ‘  ‘.'A*  5 


*  i  ^ 


i^Use  hex-he^  screws  and  bolts  in  place  of  phillips  head. 

.'v-'  .si','-.-'  >.  ..'v 


■  . . /'V  A*  '  V  'C'.  \  r  '  •'  '  ••  *'  '  '•  .■  'p 

K’. vi  •'  ••  • 
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,•  C.  .  The  raountings  for  capacitors  C2  and  C3  are  held  In  place  by  bolts  and 
.  nuts.  This  requires  the  use  of  a  holding  tool  and  a  turning  tool  to 
■  remove  a  part. 

Recommendation: 

.  '  When  a  nut  is  required  use  a  captive  type  nut. 

Rem.  18,  Covers,  Cases,  Shields: 

■  '.  < cover  to  the  test  set  suitcase  can  be  installed  only  one  way  but 
.  due  to  symmetry  has  no  readily  identifiable  method  of  iridicatlng  the 
correct  way.  •  ^ 


Recommendation: 

The  cover  and  the  case  should  be  marked  so  maintenance  personnel  can 
'  readily  discern  the  correct  Installation  position. 

Rem  23,  Figure  A: 

The  Figure  A  does  not  contain  any  Maintainability  Design  Requirements. 
In  accordance  with  AFBSD  exhibit  61-56  Maintainability  Design  Requlre- 
'  ments  must  be  Included  in  the  Figure  A's  for  all  (X3E  and  MGE 
■ '  , , .  '  ■  ‘  Minuteman  equipment  for  which  Boeing  is  responsible. 

Recommendation:  '  .  . 

_  *  1  •  .  .  ' 

When  the  Figure  A  is  revised  Maintainability  Design  Requirements 
should  be  added. 

Rem  24,  Form  B/C: 


A.  Line  4C  of  the  Form  C  reads  "blowers.*'  There  is  only  one  blower. 
Recommendation: 


On  the  next  revision  of  the  Form  C  change  line  4C  to  read  "blower." 


,  \  B.  ‘  Line  4a  of  the  Form  C  instructs  the  maintenance  personnel  to  remove 

the  test  set  case.  The  Form  C  does  not  instruct  the  maintenance  personnel 
.  ■ ;  to  put  the  test  set  back  in  the  case. 


Recommendation: 

r  “  .  .  ,  / 

^  Xi  *  ‘  '  -  *  ■  *'*  ’•  .  ••  • 

v;  On  the  next  revision'of  the  Form  C  correct  this  condition. 
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ftem  4,  Packaging,  Mounting 

A.  The  two  large  access  panels  must  be  supported  and  aligned  by 
the  technician  while  he  is  trying  to  install  the  retaining  bolts. 

Recommendation: 

Per  MIL-STD-803  paragraph  10.4.3.7.5  "Guide  pins  or  their 
equivalent  shall  be  provided  on  units  tor  alignment  during  mounting."  • 

B.  To  remove  relay  K3  the  wiring  to  relay  K2  must  be  removed. 
Reeommendat  ion: 

Per  MIL-STD-803  paragraph  10.4.2.3.3  "All  throwaway  assemblies 
or  parts  are  accessible  without  removal  of  other  components." 

C.  Due  to  the  location  of  cable  connector  receptacles  J30,  J32,  J33  and 
J34  it  is  almost  impossible  to  remove  the  cables  without  first  removing 
other  cables. 

Recommendation:  < 

Per  MIL-STD-803  paragraph  10.5.2.1.2  "Connectors  shall  be  located 
far  enough  apart  that  they  can  be  grasped  firmly  for  connections  and 
disconnections.  Space  required  will  depend  upon  the  size  and  shape 
of  the  plug." 

Hern  5,  Accessibility 

See  Item  4  paragraph  "B"  and  "C". 

Rem  10,  Labels,  Marking 

Part  of  the  label  for  circuit  breaker  No.  6,  VRSA  Emergency  Power, 
is  hidden  by  a  mounting  screw. 

Recommendation: 

■ 

Per  MIL-STD-803  paragraph  5.2.4.  "Labels  should  not  be  hidden 
by  units  and  parts.  For  example,  labels  on  the  chassis  should  not 
be  placed  under  the  parts  which  they  identify.  Also  'see  MIL-STD- 
ISOB,  Paragraph  4.2.** 

Rem  13,  Connectors,  Connections; 

See  Rem  4  paragraph  "C." 
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'Item  15,  Fasteners 

There  are  eighty -six  hex-head  bolts  holding  the  two  access 
panels  to  the  distribution  box. 

Recommendation: 

Per  MIL-STD-803  paragraph  10.4.3.7.1  "A  minimum  number  of 
screws  or  bolts  shall  be  used  for  unit  installation.” 

Item  23,  Figure  A: 

The  Figure  A  does  not  contain  any  Maintainability  Design  Require¬ 
ments.  In  accordance  with  AFBSD  Exhibit  61-56  Maintainability 
Design  Requirements  must  be  included  in  the  Figure  A’s  for  all 
OGE  and  MGE  Minuteman  equipment  for  which  Boeing  is  responsible. 

Recommendation: 

When  the  Figure  A  is  revised  Maintainability  Design  Requirements 
should  be  added. 

Item  24,  Specifications 

Model  ^ecification,  Distribution  Box,  (S-133-I11-1-28),  Boeing 
Document  D2-66OO4  has  no  reference  to  maintainability. 

Recommendation: 

Conform  to  MIL-M-26512B  (USAF)  section  3.2.6. 


^  \  •  *  •  * 
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